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AERODYNAMIC STABILITY AND DRAG CHARACTERISTICS OF

A PARALLEL :BURN/SRM ASCENT CONFIGURATION AT

MACH NUMBERS FROM 0.6 TO 4.96

By J. Frank Sims and Thomas Hamilton

ABSTRACT

Experimental aerodynamic investigations were conducted in the NASA/MSFC

l4-Inch Trisonic Wind Tunnel during March 1972 on a .003366 scale model of

a solid rocket motor version of the space shuttle ascent configuration. The

configuration consisted of a parallel burn solid rocket motor booster on an

external H-O centerline tank orbiter. Six component aerodynamic force and

moment data were recorded over an angle of attack range from -100 to 100 at

zero degrees sideslip and over a sideslip range from -100 to 100 at 00 , +60

and _60 angle of attack. Mach number ranged from 0.6 to 4.96.

The purpose of the test was to define the performance and stability

characteristics of the complete ascent configuration and build-up, and to

determine the effects of variations in tank diameter, orbiter incidence, fair-

ings, and positioning of the solid rocket motors and tank fins.
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NOMENCLATURE
General

SnooL
SADSAC
SYMBOL DEFINITION

a

M

p

q

RN/L

V

CP

MACH

Q(NSM)
Q(PSF)

RN/L

ALPHA

BETA

PSI

PHI

speed of sound; m/sec, ft/sec

pressure coefficient; (Pl - p=)/q

Mech number; Vie

pressure; N/m2, pSf

dynemic pressure; 1/2pv2, N/m2, pst

unit Reynolds number; per m, per ft

velocity; m/sec, ft/sec

engle of attack, degrees

angle of sideslip, degrees

angle of yaw, degrees

engle of roll, degrees

mess density; kg/m3, slugs/ft3

Reference & C.G. Definitions

base aree; m2,ft2

BREF ~1ng spen or reference span; m' ft

reference length or wing mean
aerodYnemic chord; m, ft

~ing area or reference aree; m2, ft2

moment reference point

moment reference point on X axis

moment reference point on Y axis

moment reference point on Z axis

S SREF

MRP

XMRP

YMRP

ZMRP

e.g. center of grev1ty

JREF LREF
c

SUBSCRIPTS
b
1
s
t
=

base
local
static conditions
totel conditions
free stream

2



NOMENCLA'IURE (Continued)

Body-Axis System

DEFINITION

normal-force coefficient; normal force
qS

SADSAC
SYMBOL SYMBOL

Cw CN

CA CA

Cy CY

CAb CAB

axial-force coefficient;

side~torce coefficient;

base-force coefficient;

axial force
qS

side force
qS

base force
qS

CAF fore body axial force coefficient, CA - CAb

CLM pitching-moment coefficient; pitching moment
qSJREF .

CYN yawing-moment coefficient; yawing moment
qSb

CBL rolling-moment coefficient; rolling moment
qSb

Stability-Axis System

fore body drag coefficient; CD - C~

side-force coefficient· side force, qS

pitChing-moment coefficient; ~itch1ng moment
qS1RF;F

yawing-moment coefficient,' yawin§ moment
qSb

rolling-moment coefficient;

lift-to-drag ratio; Ct!CD

base-drag coefficient;

rolling moment
. qSb

base drag
qS

11ft
qs

drag
qS

drag coefficient;

lift coefficient;CL CL

Cn CD

CDb CDB

Cn cnF
f

Cy Cy

em CLM

en CLN

Cl ' CSL

L/D L/n

3



ADDITIONS TO SADSAC NOMENCLATURE
FOR

MSFC TWT TEST NO. 534

SYMBOL

CJ.p

(
Xac )lBp

(
Xac )?By

SADSAC
SYMBOL

ALPHA

~RBIN

THETS

DCN/DA

DCIMDA

DeY/DB

DCYNDB

DCBLDB

XAC/IiP

XAC/LY

4

DEF'INITION

angle of attack measured to the H-O tank
longitudinal centerline, degrees.

orbiter fuselage incidence angle measured
from the H-O tank longitudinal centerline,
positive nose up; degrees.

solid rocket motor circumferential posi
tion angle, measured from the H-O tank
horizontal centerline (see figure 6);
degrees.

derivative of normal force coefficient
with respect to alpha, (alpha =*5 );
per degree.

derivative of pitching moment coefficient
with respect to alpha (alpha = %5 ); per
degree.

derivative of side force coefficient with
respect to beta (beta = Z5 ); per degree.

derivative of yawing moment coefficient
with respect to beta (beta = Z5 ); body
axis system; per degree.

derivative of rolling moment coefficient
with respect to beta (beta = =5 ); body
axis system; per degree.

longitudinal position of the aerodynamic
center or neutral point of static longi
tudinal stability, as a fraction of body
length

[XMRP/lB - (Cmj~G) (c/l B)]

longitudinal position of the aerodynamic
center or neutral point of static direc
tional stability, as a fraction of body
length

[XMR~/lB - (Cn,/Cyp) (b/LB)]

H-O tank length to model base (see
figure 4)



ADDITIONS TO SADSA,C NOMENCLATURE
FOR

MSFC TWT TEST NO. 534
( Continued)

SYMBOL

( CAf) a = 0

CAb
0

CAb
s

CAbH¢

CAb

SADSAC
SYMBOL

CAFAF¢

CAB¢

CABS

CABH¢

CAB

DEFINITION

forebody axial force coefficient at zero
alpha.

orbiter base-force coefficient,
- Abo (Pb - Poo)/qS

o

solid rocket motor base-force coefficient,
- Ab (Pb - Poo)/qSs s

H-O tank base-force coefficient,
- AbH¢ (PbH¢ - Poo)/qS

total base-force coefficient,
CA + CA + CA

bo bs bH¢

5



CONFIGURATIONS INVESTIGATED

The various model components tested are listed below. Table II details
the combinations of the components tested. Table III gives pertinent dimen.
sional information for each component while Figures 2 through 9 depict the
various components. Solid rocket motor position and orbiter incidence angle
are defined as parameters in the additions to SADSAC nomenclature.

SYMBOL

01

Tl

T2

T3

Sl

S2

S3

Fl

F2

F3

DESCRIPTION

Baseline 040C-2 orbiter

346-inch diameter H-O tank

400-inch diameter H-O tank

346-inch diameter H-O tank with
cylindrical base

Baseline booster, two 156-inch·
diameter solid-rocket motors

oSl with 7 flare added at base

Sl with nose fa ired to H-O tank

Two 525-ft2 fins, r= 450

One 525-ft2 fin, r= 00 base position,

One 525-ft
2 fin, r= 00 mid position,

All dimensions for models constructed for this test were obtained from
l/lOO-scale drawings of the 040C-2 and 048 ascent configurations dated
3 March 1972, supplemented by basic dimensional data supplied by MSC.

The orbiter model is not an exact scaled reproduction of the 040C-2.
An 0.002456-scale model of the GAC H-33 orbiter was used as a base for devel
oping the test model. An 040C-2 wing and V-tail stabilizer were added to this
basic body.

The orbiter wing was mistakenly attached at an incidence angle of -1.5
degrees rather than the baseline +1.5 degrees. All data used from this
report should be corrected for this error.
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TEST FACILITY DESCRIPITON

The Marshall Space Flight Center 14" x 14" Trisonic Wind Tunnel is an inter-

mittent blowdown tunnel which operates by high pressure air flowing from

storage to either vacuum or at~ospheric conditions. A Mach number range

from .2 to 5.85 is covered by utilizing two interchangeable test sections.

The transonic section permits testing.~t Mach 0.20 through 2.50, and the

supersonic section permits testing at Mach 2.74 t~ough 5.85. Mach numbers.

between .2 and .9 are obtained by using a controllable diffuser. The range

from .95 to 1.3 is achieved through the use of plenum suction and perforated

walls. Mach numbers of 1.44, 1.93 and 2.50 are produced by interchangeable

sets of fixed contour nozzle blocks. Above Mach 2.50 a set of fixed'contour

nozzle blocks are tilted and translated automatically to produce any desired

Mach number in .25 increments.

Air is supplied to a 6000 cubic foot storage tank at approximately -400F dew

point and 500 psi. The compressor is a three-stage reciprocatipg unit driven

by a 1500 hp motor.

The tunnel flow is established and controlled with a servo actuated gate

valve. The controlled air flows through the valve diffuser into the stilling

chamber and heat exchanger where th~ air temperature can be controlled from

ambient to approximately l800F. The air then passes through the test section

which contains the nozzle blocks and test region.

Downstream of the test section is a hydraul1call~ controlled pitch sector

that provides a total angle of attack .range of 200 ·(flOo ). Sting offsets are

available for obtaining various maximum angles of attack up to 25 0
•

7 .
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DATA REDUCTION

1. MOMENT REFERENCE CENTER (See Figure 10)

FULL SCALE MODEL SCALE

x =

y =

1037 in
(Aft of H-O Tank Nose)

o

3.490

o

8 =

2. REFERENCE DIMENSIONS

48 in 0.1616 in
(Above H-O Tank Centerline)

Reference Area(s)

Reference Length(b)

Reference Length (~'>

3. MODEL BASE AREAS

01

Sl

S2

T1

T2

FULL SCALE

3,000 ft2

1,047.2 in

785.385 in

0.486 in2

0.550 in2

0.660 in2

1.066 in2

1.423 in2

8

MODEL SCALE

4.895 in2

3.525 in

2.644 in



TABLE I

TEST CONDITIONS
TEST TWT 534

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)

0.6 4.5/FT 3.93 1000 (Nominal)
0.8 5.4 5.85 1000

0.9 5.8 6.72 1000

1.1 6.1 7.92 1000

1.2 6.1 8.29 1000

1. 96 7.1 10.20 1000

2.74 4.7 6.36 1300

4.96 5.1 3.07 1300

BALANCE UTILIZED:
* MSFC 1/231 and 1/227

CAPACITY: (231)

NF
SF
AF
PM
YM
RM

122/1
52/1
2011

122 in-#
53 in-:f}
30 in-f}

CAPACITY:
(227)
250(1

8ott
25#

250 in-If
100 in-II

50 in-II

COEFFICIENT
TOLERANCE:

COMMENTS:

* Zero shifts occurred during run 124 (dis R65020) on balance 1/231. All

subsequent runs thereafter utilized balance #227.

~-- ---
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TABLE III. DIMmSIONAL DATA

MODEL COMPONENT: WING, DOUBLE DELTA

GENERAL DESCRIPTION: ..;;;MS;;;,;C;....;;.;ORB=m~R~04;..;..;;.OC~-..;;2 _

DRAWING NUMBER:

DIMENSIONS: THEORETICAL ACTUAL MEASURED

TOTAL DATA FULL-sCALE MODEL SCALE MODEL SCALI
INCHES INCHES

Area
Planfonn 585048 6.628
Wetted .

Span (equivalent) 1047~2 3.525
Aspect Ratio 1.814 1.874
Rate of Taper 0_1(11 (I 'II-.
Taper Ratio 0.11>1 0.101
D1ehedral Angle, degrees ~ 15 -I ,

Incidence Angle, degrees 1.5 1.5
Aerodynam1 c Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

75/35 75/35Leading Edge
Trailing Edge -19.591 -19.. 591
0.25 Element Line

.
Chords:

1367.8Root ~Wing Sta. 0.0) 4.602
Tip, equivalent) 138.28 0.465
MAC 78S.386 2.644
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.l. of .25 MAC

Airfol1 Section
Root
Tip

EXPOSED DATA

Area 348628 3.950
Span, (equivalent) 843.2 2.838
Aspect Ratio 2.039 2.039
Taper Ratio, 0.14s 0.145
Chords

Root 950.135 3.198
Tip 138. Z3 0.465
MAC 523.645 1,763
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.l. of .25 MAC

12



TABLE III. DIMENSIONAL DATA (CONTINUED)

MODEL COMPONENT: ''v'' TAIL STABILIZER

GENERAL DESCRIPTION: MS_C_OR_BI_T_ER_04_0_C_-_2_"'"""- _

DRAWING NUMBER:

756 75°
(jO og
0° 0
po OU

15° 15°

45° 450

15
8

15°

ACTUAL MEASURED

MODEL SCALE MODEL SCALB
INCHES

THEORETICAL

fULL-SCALE
INCHES

Area
Planfonn
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
AerodYnamic Twist, degrees
Toe-In Angle
Cant Angle .
Sweep Back Angles, degrees

Leading Edge .
Trail1 ng Edge
0.25 Element Line

Chords:
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

Airfoil Section
Root NACA 0012-64
Tip NACA 0012-64

EXPOSED DATA

DIMENSIONS:

TOTAL DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords

Root
Tip
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

37067.8
232.4

1.44
0.31

244.2
74.1

174.0
1,447.86

574.25
612.oq

0.420
0.782
1.44
0.31

0.830
0.249
0.586

13



TABLE III. DIMENSIONAL DATA (C@NTINUED)

MODEL COMPONENT: BODY - Tl
,;;.;.;~----------~----------

GENERAL DESCRIPTION: 346-INCH.DIAMETER H-O TANK

DRAWING NUMBER:
THEORETICAL ACTUAL MEASURED

DIMENSIONS: P'ULL-~CALE K>DEL SCALE K>DEL~SCALE
IN/IN IN/IN2 IN/IN

Length 1815 6.109 6.120

Max. Width 346 1.165 1.165

Max. Depth 346 1.165 1.165

Fineness Ratio
\ ,

Area

Max. Cross-Sectional 94,025 1.066 1.066

Planform

Wetted

Base 94,025 1. 066 1. 066

14



TABLE III. DIMENSIONAL DATA (CONTINUED)

ftl>DEl COMPONENT: .:;.;BO=.:::D~Y_-__---.;;T;....2 _

GENERAL DESCRIPTION:

DRAWING NUMBER:

DIMENSIONS:

Length

Max. Width

Max. Depth

Fineness Ratio

Area

400 INCH DIAMETER H-O TANK .

THEORETICAL

FULL-~CALE . K>DEL! SCALE
IN/IN IN/IN

1760 5.924

400 1.346

400 1.346

4.4/1 4.4/1

ACTUAL MEASURED

KJDEL SCALE
IN/IN2

6.290

1.346

1.346

4.67/1

Max. Cross-Sectional

Planform

Wetted

Base

125,664

125,664

15.

1.423

1.423

1.423

1.423



,i,

... j.- .

HODEL COMPONENT:

'l'ABLE III. -nnastONAL DATA (CONTINUED)

FIN (F1, r2, F3)

/',

GENERAL DESCRIPTION: FINS FOR BASELINE H-O TANK Tl

DRAWING NUMBER:

DIMENSIONS: THEORETICAL ACTUAL M!ASURED

TOTAL DATA FULL-sCALi

Area
Planfonn
Wetted

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
D1ehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle
Sweep Back Angles, degrees

Leading Edge
Tra111 ng Edge
0.25 Element Line

Chords:
Root (Wing Sta.O.O) ,
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

,Airfoil Section
Root
Tip

EXPOSED DATA

Area
Span, (equivalent)
Aspect Ratio
Taper Ratio .
Chords

Root
Tip
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

16

~DEL SCALE ltJDEL SCALI
IN/ IN2

o
o

350 36'
o

0.8587
1.218
1.728

1.141
0.269

J



TABLE III. DD1ENSIONAL DATA (CONCWDED)

r«>DEL COMPONENT: .::.:BO:..:D:-:.Y_-_.;;;..S_~ _

GENERAL DESCRIPTION: 156-INCH DIAMETER SOLID ROCKET BODY

(See figure 5 for Sl and S2 base configurations, figure 7 for description

of 83 nose fairing)---------------------------

17



TABLE IV. INDEX TO MODEL FIGURES

FIGURE TITLE PAGE

l. Axis System 22

2. Reference 1/100 Scale Dwg. MSC-SDD dated 23
28 Feb. 1972 (Orbiter Configuration 040C-2)

3. Reference 1/100 Scale Dwg. MSC-SSD dated 24
3 March 1972 (SRM Parallel :&1rn Launch
Configuration)

4. H-O Tanks Tl and T2 25

5. Solid Rocket Motors (Sl' S2' S3) 26

6. Solid Rocket Motor (SRM) Locations 27

7. Solid Rocket Motor S3 (Fairing Added to Sl) 28

8. Fins Fl' F2, F3 29

9. Fin Locations 30

10. Moment Reference Center, Orbiter and Solid 31
Rocket Motor Locations

ll. Configuration TlQllnstalled in MSFC 14 x 14 32
Inch Trisonic Wind Tunnel

12. Configuration T101Ealnstalled in MSFC 14 x 14 33
Inch Trieonic Wind Tunnel

18
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P LOT TED DATA

Tabulations of the plotted data and corresponding
source data are available from SADSAC Operations.



CDNFIGURATI6N BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
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(11650021 n MS"C TWT 554 SHUTTLE LAUNCH
(11650041 0 MSFC TWT 554 SHUTTLE LAUNCH
(11650121 0 MSFC TWT 554 SHUTTLE LAUNCH

11
1101
110151
1101S1Fl

ORBIN

-1.500
-1.500
-1.500

THETS

21.000
ZI.DDD

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECi ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
-.40

-...
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-.ao
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U

.. -.10
r-
Z
W

-.OS
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l.L.
l.L. .00
W
0
u
r- .DS
Z
W
:I: .100
:I:

(!)
.ISZ......

I
U
r- .aD

0-

•as

.SD

.55

.
/
~

/ --
/

/
~

V /
~

~ .A>

c/' ~V
L:I'

""--S / ~
~ ..... --e- '"'1:::11- ~ 0 V-s

'"- .,A

'//~~~ ""---1~
v/ v /' ~

"""'D
nI ~

P v V.,

A.

V / ---

~ /~......
. ..

~ /
V

IS

-to - 8 - 8 - 4 - 2 o 2 6 8 10 12

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL
I B65001) Cl
IB65002J II
IB65004) 8
IB65012)

CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MS;:(; TWT 534 SHUTTLE LAUNCH

n
nOI
n01SI
n01S1Fl

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21.000 D.OOO
-1.500 21.000 0.000

REFERENCE. INFORMA TION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 .IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.0034
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CGNFIGURATION BUILD-UP EFFECT GN LONGITUDINAL CHARACTERISTICS (346 INCH TANK)

12108I42o24

ANGLE OF ATTACK. ALPHA. DEGREES
I810

.., . . . . .
-'l

1/
/

II'"""

f----.-

./
?f

~ ./
~

/ ~

"
/' ./~

~

~ /' 0 ~- -a~ .-'
~ r-- --.,;:; ~./"'-/v/' --c:

~V /
-.

~~~

V ./
/' ~:l.

~
/'

~
v

~

~'7 /
v

<r'V /1"
/'

~
~ ,/y

/)('"
v

- - - - -.40-u

-.4.

-.11

-.1.

-.11

-.10

:I: -.&5
....J
U

- -.10
t-
Z
W..... -.05
U

lJ..
lJ.. .00
W
0
U

t-
.01

Z
W
:I: .100
:I:

t')
.&5Z.....

J:
u
t- .20

a..
.25

.50

.55

PATA SET SYMBOL CONFIGURATION DESCRIPTION
1B65 001 ) 0 MSFC TWT 554 SHUTTLE LAUNCH
(B65 002) Zl NSFC TWT 554 SHUTTLE LAUNCH
(865004). 8 NSFC TWT 554 SHUTTLE LAUNCH
(B65012) NSFC TWT 554 SHUTTLE LAUNCH

n
nOI
nOlsl
n01SIFI

ORBIN

-1.500
-1.500
-1.500

THETS

21.000
21. 000

BETA
0.000
0.000
0.000
0.000

REi-ERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XNRP 3.4900 IN.
YNRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.0034
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C6NFIGURATI6N BUILD-UP EFFECT 6N LONGITUDINAL CHARACTERISTICS £346 ItOf TAN<l-._0
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-.10
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U

6 -.10
I-
Z
W

-.01
U

lJ..
lJ.. .00
W
C)
U

I-
.01

Z
W
:l: .10C)
:l:

(!)
.&1Z--:I:

U
I- .10

Q..

.11

.30

.51

. ,-

..--~
~

fCI'"

~

Gor---a. .,/~~ ~

---s"-

~ t:::::::~ I-

-s"- ~
.

.-fIIIIII ...... -.....,--- ~~~ r.--- ~ ~--..-~
".,.-~

~
~ -~

.-A" -~0---

~~
--:

~ .

I

-10 - 8 - 6 - 4 - I o 2 6 8 10 11

ANGLE OF ATTACK. ALPHA. DEGREES
OA TA SE T SYNSOL
(S650011 Cl
(S650021 II
(S&50041 8
( S&50121

CONFIGURATION DESCRIPTION
NSFC TWT 534 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 534 SHUTTLE LAUNCH
NSFC TWT 53. SHUTTLE LAUNCH

n
nOI
n01S1
n01S1F1

ORSIN THETS BETA
0.000

-1.500 0.000
-L500 21.000 0.000
-1.500 21.000 0.000

~EFERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.&440 IN.
BREF 5.5250 IN.
XMRP 5.49DO IN.
YNRP 0.0000 IN.
ZNRP 0.1&1& IN.
SCALE 0.0034
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
-.40

-.Ie

-.10

-.15

-.10

1: -.15
...J
U

-.tD
t-
Z
W

-.05
U

lL.
lL. .00
W
0
U

t- .05

Z
W
1: .to0
1:

(!)
.15Z.....

:r:
u
t- .20

a..
.25

.10

.15

. .

-

~ 10-
-4Q

--S 10...

~
'-~

~

V' ...
A

,
It'----.,

A a-

l1r -.:

ANGLE OF ATTACK. ALPHA. DEGREES

.40
-12 -to - 8 - 8 - 4 - 2 o 2 6 8 10 II!

DATA SET SYMBOL CONFIGURATION DESCRIPTION
I B65001) 0 MSFC TWT 514 SHUTTLE LAUNCH fl
I B65002) II MSFC TWT 514 SHUTTLE LAUNCH flOl
IB65004; 0 MSFC TWT 514 SHUTTLE LAUNCH flOI51
IB6'012) [] DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN

-1.500
-1.500
-1.500

THETS

21.000
21.000

BETA
0.000
0.000
0.000
0.000

REF~RENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 1.5250 IN.
XMRP 1.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 ItCH TAMO.

.--

(:l

1;;1
~ - .-.£-

i
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~
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""""E

.-

.

- ••D

-.1'

-.ID

-.1'

-.ID

1: -.15
-l
U. -.lD
I-
Z
W

-.01
U

lL.
lL. .DD
W
0
U

I-
.01

Z
W
1: .100
1:

C)
• illZ.....

:I:
U
I- .10

0-

.21

.1ID

• lIS

-to - 8 - 6 -. - 2 D 2 6 8 10 12

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYN80L CONFIGURATION DESCRIPTION
18l1S0Dl) 0 NSFC TWT 5'4 SHUTTLE LAUNCH
18UODI) ZI NSFC TWT 154 SHUTTLE LAUNCH
18l150a.) 8 NSFC TWT 554 SHUTTLE LAUNCH
18UOU) NSFC TWT 554 SHUTTLE LAUNCH

n
nOl
nOlSl
Tl01S1Fl

ORBIN THETS

-1.500
-1.500 21.000
-1.500 21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6UO IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP G.OOOO IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CGNFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
&.0

0 ••

-0.8

0.4
Z
U

t-
Z D.I
W

U

Li..
Li.. 0.0
W
0
U

W
U -0.1
~
D
Li..

...J
< -0.4
~
0::
D
Z

-0.6

-1.0

ANGLE OF ATTACK. ALPHA. DEGREES
-10 - 8 - 8 - 4 - 2 o 2 4 8 8 10 12

DATA SET SYMBOL
(B65DD1) 0
(B65DD2) II
(B65DD4) 0
(B65D12) 0

CONFI~URATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
HSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

Ti
TiOI
TiOISI
TiOI SIFI

ORBIN

-1.500
-1.500
-1.500

THETS

21.000
21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SR:F 4.8950 -SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XHRP 5.49DD IN.
YMRP D.DDDD IN.
ZMRP 0.1616 IN.
SCALE D.DD54

MACH .60 PAGE 9



. . . . . . .. . . . . . . . .

~
~
~

~
V

~

d V ..I.

- -
~L.:i

~

~ -

c

~
V

k.

~
~

~

<iff~

.

CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
l.O

D.'

0 ••

-0.8

-1.0

0.4
Z
U.
t-
Z 0.1
W.....
U.....
IJ..
IJ.. 0.0
W
0
U

W
U -0.1
Ck:
0
IJ..

-J
< -0.4
:!:
Ck:
0
Z

-D.e

-aD - 8 - e .., .. - 2 o 2 .. e 8 10 II

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYN80L CONFIGURATION DESCRIPTION
(8UDD11 (.) NSFC TWT 5:14 . SHUTTLE L~UNCH H
(S65DD21 II NSFC TWT 5:14 SHUTTLE LA'llfICH nOI
(B65DD41 8 NSFC TWT 5:14 SHUTTLE LAUNCH HOUI
(B65D121 DAT~ NOT AVAILABLE FOR ALL CONDITIONS

/{~:

ORBIN THETS

-1.500
-1.500 21.000
-1.500 21.000

BETA
0.000
0.000
0.000
0.000

,<EFERENCE INFORMA TlON
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5,4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.DDS4

MACH .80 PAGE 10



•

Ic1

V
V ~~

,/

~~
~

/

~r~
V ~

-

l--dv-- --Lj

l#V
1"'7.

~
~

~
V

J'
~

CDNFIGURATION BUILD-UP EFFECT DN LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
& .0

0 ••

0 ••

-s .0

-0.8

D••
Z
U.
~

Z 0.2
W

U

lL.
lL. 0.0
W
0
U

W
U -0.2
0::
0
lL.

-..l
< -D ••
:L
0::
0
Z

-o.e

DATA SET SYM80L CONFIGURATION OESCRIPTION
/865DOI' 0 MSFC TWT 534 SHUTTLE LAUNCH
/ 865(02) ZS MSFC TWT 534 SHUTTLE LAUNCH
(865004) 8 MSFC TWT 534 SHUTTLE LAUNCH
/865 DU) MSFC TWT 534 SHUTTLE LAUNCH

ANGLE OF
RE~ERENCE INFORMATION

SREF 4.895D SQ. IN
LREF 2.644D IN.
BREF 3.525D IN.
XMRP ~.49DD IN.
YMRP D.OODD IN.
ZMRP 0.1616 IN.
SCALE 0.DD34

-s.2
-S2 -so - 8 - 6 - 4 - It

Tl
TlOl
TlOI SI
TlOUIFl

'~ It • 6

ATTACK. ALPHA. DEGREES
ORBIN THETS 8ETA

0.000
-1.500 0.000
-1.500 21 .ooc 0.000 .
-1.500 21.000 0.000

8 10 S2
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C~NFIGURATI~N BUILD-UP EFFECT ~N LONGITUDINAL CHARACTERISTICS (346 INCH TANK).

- t;]

/
/'!~I>,.

/

/./,~
~ .

/

~~~ 1\
Il

I·

- -
~"-

A-
~ -

~~

~
~

~
V

~

CONFIGURATION DESCRIPTION
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH

ANGLE OF
RE~ERENCE INFORNATION

SREF 4.1950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP- 5.4900 IN.
YNRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.0054

Ie•0 I 4 8

ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

0.000
-1.500 0.000
-1.500 21.000 0.000
-L500 21.000 0.000

- I

11
1101
1I0IS1
1I01S1F1

- 4- 8- .-SO

D••

S.D

D.'

-0.8

-S.D

DATA SET IYNBOL
IBUDD11 0
I B8SDD21 II
IB8SDD41 8
IB8SD121

0.4
Z
U.....
Z 0.1
W

U

lJ..
lJ.. 0.0
ll.!
0
U

W
U --0.1er
0
lJ..

-.J
< -0.4
:t:
~
0
Z

-0.8
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS ()46 INCH TAN<)
1.0

-0.8

0.4
Z
U.
I-
Z D••
W

U

lJ..
lJ.. 0.0
W
0
U

W
U -o.ea::
0
lJ..

...J
< -0.4
1:
a::
0
Z

-D.e

-s.e-se -so - 8 - 6 - 4 - 2 o 2 6 8 10 se
ANGLE elF ATTACK. ALPHA. DEGREES

OAT.< SET SYMSOL CONFIGURATION DESCRIPTION ORSIN THETS BETA
IB6S0011 9 MSFC TWT 554 SHUTTLE LAUNCH 11 0.000
(865002) MSFC TWT 554 SHUTTLE LAUNCH nOI -1.500 0.000
1865004 ) 8 MSFC TWT 554 SHUTTLE LAUNCH nOISI -1.500 21.000 0.000
18650121 MSFC TWT 554 SHUTTLE LAUNCH n01S1FI -1.500 21 .000 0.000

REFERENCE INFORHATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.S250 IN.
XHRP 5.4900 IN.
YHRP D.DDDD IN.
ZHRP 0.1616 IN.
SCALE 0.OD54
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CDNFIGURATION BUILD-UP EFFECT DN LONGITUDINAL CHARACTERISTICS (346 ItDf TWO
1.0

0.'

0 ••

0 ••z
u.
~

Z D••
W

U

I.L.
I.L. 0.0
W
0
U

W
U -D ••a:
0
I.L.

-'< -0 ••
:I:
~
0
Z

-D ••

-0.8

. .

~
.

./ ~

~%
.,..

~

/ V
-'~~

V" -~lor

~
~

- -
--e- ./e-

~~.k

~~
/'

bt'

~7
~

-1.0

-10 - 8 - . - 4 - 2 o 2 8 aD II

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL
IBUDD1) 0
IB6S002) ZI
IBIIS004) 8
IBIISOI2)

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MaFC TWT 554 SHUTTLE LAUNCH

11
nOI
110151
1101S1FI

ORBIN

-1.500
-1.500
-1.500

THETS

2l.DDD
21.000

BETA
0.000
0.000
0.000
D.DDD

REFERENCE INFORMATION
SREF 4.8950 SQ. Hi
LREF 1.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION SUlLO-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
••0

-1,0

-0.8

D.4
Z
U

I-
Z D.I
W

U

I.L.
I.L. D.D
W
0
U

W
U -D.2
0::
0
I.L.

...J
< -D.4
L
0::
E)
Z

-0.6

-1.2
-II -10 - 8 - 8 - 4 - I o 2 8 8 10 II

ANGLE ~F ATTACK. ALPHA. DEGREES
DATA SET SYN80L CONFIGURATION DESCRIPTION ORBIN THETS BETA
/8650011

~
NSFC TWT 5'4 SHUTTLE LAUNCH n 0.000

/8650021 NSFC TWT 5'4 SHUTTLE LAUNCH nOl -1.500 0.000
/8650041 8 NSFC TWT 5'4 SHUTTLE LAUNCH nOl Sl -1.500 21.000 0.000
/ B6~D121 DATA NOT AVAILABLE FOR ALL CONDITIONS -1.500 21.000 0.000

R~FERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF '.5250 IN.
XNRP '.4900 IN~

YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00'4
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
&.0

D.'

-1.0

-D ••

0.4
Z
U.
I-
Z D••
W....
U

I.&..
I.&.. 0.0
W
0
U

W
U -D ••a::
0
I.&..

.J
< -0.4
~a::
0z

-D ••

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(865001 ) (.) MSFC TWT 554 SHUTTLE LAUNCH
(865002) II MSFC TWT 554 SHUTTLE LAUNCH
(865004) 8 MSFC TWT 554 SHUTTLE LAUNCH
(865012) MSFC TWT 554 SHUTTLE LAUNCH

n
nOI
nOlSl
nOISIFl

ORBIN THETS

-1.500
-1.500 21 .000
-1.500 21.000

BETA
0.000
0.!l00
0.000
0.000

R~FERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.8440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1818 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)

1210B•2a- 2- 4

ANGLE OF ATTACK. ALPHA. DEGREES
-.- 8-10

T . . .. T T

--

,.., - -.... .... - ...... .... p- .. -
~ ----1::1.

~
~ --0

-- -~
h.

....fA. A
~

- - - ~~- "- ,.-
.•00

-12

••0

•SI

.ID

.41

<
U

.40

I--
Z
W

U • lIS

u..
u..
w
0 .10
U

W
U
Q:
0 .2'
u..
...J
<

.20
X
<

.15

.10

.05

OATA SET SYM80L
(B650011 0
(865002) n
(865004) 8
(B65012)

CONFIGURATION DESCRIPTION
MSFC TWT 554 SNUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

Tl
"101
TlOI SI
TlO1SIF1

ORBIN

-1.500
-1.500
-1.500

THETS

21.000
21.000

BETA
D.OOO
0.000
O.DOO
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0054
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C~NFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
t . . . . . . . . . . .
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U
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Z
W
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U.
U.
W
0 .10
U

W
U
0::
0 .e.
U.

...J
<.- .eD
X
<

.15

•10

.0'

.00-Ie -10 - 8 -. - 4 - e o e 4 6 8 Ie

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYN80L CONFIGURATION DESCRIPTION
(86'001) 0 NSFC TWT '34 SHUTTLE LAUNCH Tl
(8e'002) II NSFC TWT.34 SHUTTLE LAUNCH nOt
(86'004) 8 NSFC TWT .34 SHUTTLE LAUNCH Tl01SI
(86'012) DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN THETS BETA
D.DDD

-1.'00 0.000
-1. 'DO Il.DDD 0.000
-1.'OD 21.000 D.ODD

REFERENCE INFORMATION
SREF 4.69'0 SQ. IN
LREF 2.6440 IN.
BREF 3.51'0 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0034
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
•'D

•5'

.5D

.45

<
U

.40
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Z
W

U .51

lL.
lL.
W
0 .llD
U

W
U
a::
0 .25
lL.

.....J
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.20
X
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.10

•D5
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A

A
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-1D - 8 - e - 4 - 2 o 2 4 e • 1D

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYM80L CONFIGURATION DESCRIPTION ORBIN THETS BETA
(865D011 t1 MSFC TWT 534 SHUTTLE LAUNCH n 0.000
(865002) MSFC TWT 534 SHUTTLE LAUNCH nOI -1.500 0.000
(8650041 8 MSFC TWT 534 SHUTTLE LAUNCH nOI SI '. -1.500 21.000 0.000
(865D121 MSFC TWT 554 SHUTTLE LAUNCH nOlSlF1 -1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 1l.4900 IN.
YMRP 0.0000 IN.
lMRP D.1616 IN.
SCALE 0.001l4
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYM80L CONFIGURATION DESCRIPTION
(865001) 0 MSFC TWT 534 SHUTTLE LAUNCH
(86500e) II MSFC TWT 534 SHUTTLE LAUNCH
(865004) 0 MSFC TWT 534 SHUTTLE LAUNCH
(8650111) 0 MSFC TWT 534 SHUTTLE LAUNCH

TI
TlOl
Tl01Sl
TlO1S1F1

ORBIN THETS

-1.500
-1, 500 21, 000
-1.500 21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 sa. IN
LREF e.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.G034
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDiNAL CHARACTERISTICS (346 INCH TANK)
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ANGLE OF ~TTACK. ALPHA. DEGREES

.00
-12 -so - B - fl - 4 - 2 o 2 fl 8 so

DA TA SE T S YNBOL
IB65D01} 0
IBUD02} II
IB65D04} 8
IB65012)

CONFIGURATION DESCRIPTION
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH

Tl
TlOl
n01Sl
Tl01S1Fl

ORBIN

-1.500
-1.500
-1.500

THETS

21.000
21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LIiEF 2.6440 IN.
BIiEF 5.5250 IN.
XMIlP 5.4900 IN.
YMIlP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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.15
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ANGLE ~F ATTACK. ALPHA. DEGREES
DATA SET SYMBOL
(885001' 0
(8850021 II
(88500'" 8
(885012'

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH

fl
Tl0l
flOlSl
flOlS1Fl

ORBIN

-1,500
-1,500
-1.500

THETS

21.000
21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.8440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1816 IN.
SCALE 0.0054
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U
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U
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.20
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.1'

.111

.05

.00
-12 -10 - 8 - 8 -. - 2 o 2 8 8 10 12

DATA SET 5YNBOL CONFIGURATION DE-SCRIPTION
(B65001) 0 NSFC TWT 534 SHUTTLE LAUNCH n
(865002) n NSFC TWT 534 SHUTTLE LAUNCH nOl
(B65004) 8 NSFC TWT 534 SHUTTLE LAUNCH nOlsl
(865012) DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN THETS

-1.500
-1.500 21.000
-1.500 21.000

BETA
0.000
D.DOO
0.000
0.000

REFERENCE INFORNATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XNRP 3.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0034
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
.10

•1'
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.10
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z
w
U .111

LL
LL
W
o .10
U

DATA SET SYMBOL CONFIGURATION DESCRIPTION
18650011 C) MSFC TWT 554 SHUTTLE LAUNCH
1865002 I n "SFC TWT 554 SHUTTLE LAUNCH
(865004) 0 ..sFC NT 514 SHUTTLE LAUNCH
(8650121 0 "SFC TWT 554 SHUTTLE. LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

Tl 0.000
TlOI -1.500 0.000
TlOlSl -1.500 11.000 0.000
TlOlS1F1 -1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
Z..RP 0.1616 IN.
SCALE 0.00S4
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
•10

•Ie
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DATA SET SYMBOL
IB65001) 0
(665002) II
(665004) 8
(665012)

CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH

ANGLE elF ATTACK, ALPHA, DEGREES
ORB IN THETS BEU

Tl 0.000
HOI -1.500 0.000
HOlSl -1.500 21 .000 0.000
HOlS1F1 -1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(SUDOl 1 0 NSFC TWT '54 SHUTTLE LAUNCH TI
(SUDD21 ZI MSFC TWT '54 SHUTTLE LAUNCH TlOI
(Sll'DD41 8 MSFC TWT '54 SHUTTLE LAUNCH TlOISI
(SU0121 DATA NOT AVAILABLE FOR ALL CONDITIONS

ANGLE OF
REFERENCE INFORMATION

SREF 4.89'D 58. IN
LREF 2.6440 1M.
BREF S.'2'D IN.
XNRP 3.49DD IN.
YMRP D.DDDD IN.
ZNRP 0.1616 IN.
SCALE D.ODS4

MACH
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.80

- 8 - II - .. - 2 0 2 4 6

ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

D.DDD
-1.5DD D.DDD
-1.5DD 21.DUD D.DDD
-1.5DD 21.DJD D.DCiD
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
•ID
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.06

.0.

.02

DATA SET SYltBOL CONFIGURATION DESCRIPTION
(865001) f.) ItSFC TWT 534 SHUTTLE LAUNCH
(865002) ZI ItSFC TWT 534 SHUTTLE LAUNCH
(865004) 8 ItSFC TWT 534 SHUTTLE LAUNCH
(865012) ItSFC TWT 534 SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

H 0.000
HOI -1.500 0.000
HOlS1 -1.500 21.000 0.000
T10151F1 -1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.~950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE O. U034
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET STMBOL
18&5001) 0
IB&5002) ZI
(865004) 8
IB155012)

CONFI~URATION DESCRIPTION
MSFC TWT 5;'4 SHUTTLE LAUNCH
MSFC TWT 5U SHUTTLE LAUNCH
MSFC TWT 5'4 SHUTTLE LAUNCH
MSFC TWT 5'4 SHUTTLE LAUNCH

11
1101
1I0lSI
1I01SIFl

ORBIN

-1.500
-1.500
-1.500

THETS

21.000
21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.6440 IN.
BREr '.5250 IN.
XMRP 5.4900 IN.
THRP 0.0000 IN.
ZMRP 0.11516 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITU01NAL CHARACTERISTICS (346 INCH TAN<l
•10
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U

LL .11
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U
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.IM

.02

ANGLE OF ATTACK. ALPHA. DEGREES

.DO
-12 -10 - 8 - I - .. - 2 o 2 .. 8 10 12

DATA SET SYMBOL
(D65001) (]
(B65002) n
(865004) 0
(D65012) 0

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH

11
1101
110151
110151Fl

ORBIN

-1.500
-1.500
-1.500

THETS

21.0~0

21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
'REF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.~054
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DATA SET SYN80L CONFIGURATION DESCRIPTION
(865001) 0 NSFC TWT 534 SHUTTLE LAUNCH
18650021 II NSFC TWT 534 SHUTTLE LAUNCH
(865004) 8 NSFC TWT 534 SHUTTLE LAUNCH
(8650121 NSFC TWT 534 SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

n a.ooo
nOI -1.500 0.0010
n01SI -1.500 21.000 0.000
n01SIF1 -1.500 21.000 0.000

REFERENCE INFORNATION
sREF 4.'950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XNRP 3.4900 IN.
YNRP 0.0000 IN.
rNRP 0.1616 IN.
SCALE 0.0034
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
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DATA SET SYNBOL CONFIGURATION DESCRIPTION
18650Dl1 0 NSFC TWT 554 SHUTTLE LAUNCH n
(8650021 :a NSFC TWT 554 SHUTTLE LAUNCH nOI
(865004 I 8 NSFC TWT 554 SHUTTLE LAUNCH n0151
18650121 DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN THETS

-1.500
-1.500 21.000
-1.500 Zl.OOO

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORNATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0034
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL
(BUDDII Cl
(BUDD21 ZI
(B85DD41 8
( B85DI21

CONFIGURATION DESCR.IPTION
MSFC TWT 5'4 SHUTTLE LAUNCH
MSFC TWT 5'4 SHUTTLE LAUNCH
MSFC TWT 5'4 SHUTTLE LAUNCH
MSFC TWT 5'4 SHUTTLE LAUNCH

TI
TlOI
TlOlSl
TlOlSlFl

ORBIN

-1.500
-1,500
-j, .500

THETS

21.000
21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF '.5250 IN.
XMRP '.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.~D'4
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES

.00
-12 -10 - 8 - e - 4 - 2 o 2 e e 10 12

OA TIl SE T SYNBOL
IB65001) 0
(B65002) 7!
IB65004) 0
IB65012) 0

CONFIGURATION DESCRIPTION
NSFC TWT 534 SHUTTLE LAUNCH
NSFC TWT ". SHUTTLE LAUNCH
NSFC TWT ". SHUTTLE LAUNCH
NSFC TWT 53. SHUTTLE LAUNCH

TI
TlOI
Tl0151
TlOISIFI

ORBIN

-1.500
-1.500
-1-.500

THETS

21.000
21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORNATION
SREF •• 8950 SQ. IN
LREF 2.6•• 0 IN.
BREF 3.5250 IN.
XNRP 3 •• 900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.003•
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYHBOL CONFIGURATION DEsCRIPTION
(BUDDI) 0 HSFe NT 53. SHUTTLE LAUNCH Ta
(Ba5DD2) Zl HSFC NT 53. SHUTTLE LAUNCH TaOI
(Ba5DD.) 0 HSFC NT n. SHUTTLE LAUNCH TaOISI
(Ba5DI2) 0 DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN THETS

-1.500
-1.500 21.000
-1.500 21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF •• 8950 SQ. IN
LREF 2.6•• 0 IN.
BREF 5.5250 IN.
XMRP 5 •• 900 IN.
YMRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.005•
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(865001) () MSFC TWT 554 SHUTTLE LAUNCH
(865002) II MSFC TWT 554 SHUTTLE LAUNCH
18650041 8 MSFC TWT 554 SHUTTLE LAUNCH
(865012) MSFC TWT 554 SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

n 0.000
nOl -1.509 0.000
n01SI -1.500 21.000 0.000
n01SIF1 -1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFfECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
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DATA SET SYMBOL CONFIGURATION DESCRIPTION.
1B65DDI 1 0 MSFC TWT 534 SHUTTLE LAUNCH
1B650021 ZI MSFC TWT 534 SHUTTLE LAUNCH
IB650041 8 MSFc TWT 534 SHUTTLE LAUNCH
IB650121 MSFC TWT 554 SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

n 0.000
nOI -1.500 0.000
n01S1 -1.500 21 .000 0.000
nOlS1FI -1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREI' 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
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ANGLE ~F ATTACK. ALPHA. DEGREES
-lD - I - 6 - 4 - 2 o 2 4 8 10 12

OA TA SE T SYNBOL
(B65001) 0
(B650021 n
(B650041 8
(B650121

CONFIGURATION DESCRIPTION
NSFC TWT 534 SHUTTLE LAUNCH
NSFC TWT 534 SHUTTLE LAUNCH
NSFe TWT 534 SHUTTLE LAUNCH
NSFC TWT 534 SHUTTLE LAUNCH

H
HOI
nOI SI
nOI SiFt

ORBIN

-1.500
-1.500
-1.500

THETS

21.000
21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 S~. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.~034
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK).. , .
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ANGLE OF ATTACK. ALPHA. DEGREES
DA TA SE T SYNSOL
lSUDD1) 0
l SUDD2) IS
lSe5DD4) 8
lSUDJ2)

CONFIGURATION DESCRIPTION
NSFC TWT 584 SHUTTLE LAUNCH
HSFC TWT 584 SHUTTLE LAUNCH
NSFC TWT 584 SHUTTLE LAUNCH
NSFC TWT 584 SHUTTLE LAUNCH

n
nOI
nOlsl
nOlSlFI

ORBIN

-1.500
-1.500
-1.500

THETS

21.000
21.000

BETA
D.DOO
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
SREF 8.5250 IN.
XMRP 8.4900 IN.
YNRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0084
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CDNFIGURATIDN BUILD-UP EFFECT DN LONGITUDINAL CHARACTERISTICS (346 I~H TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES
-10 - 8 - 6 - 4 - 2 o 2 6 8 10 12

DATA SET SYNBOL CONFIGURATION DESCRIPTION
(B6500J) 0 NSFC TWT 534 SHUTTLE L4UNCH 11
(B65 002) Zl NSFC TWT 534 SHUTTLE LAUNCH 1101
(B65004) 8 NSFC TWT 534 SHUTTLE LAUNCH 110151
(B65012) DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000
-1.500 21.000 . 0.000

REFERENCE INFORMATION
SREF 4.8!l5D SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4!l00 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0034
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL
18650011 0
18650021 ZI
18850041 8
18650121

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

Tl
TlOl
Tl01Sl
TlOlSlFi

ORBIN

-1.500
-1.500
-1.500

THETS

21.000
21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.6440 IN.
IREF 5.5UO IN'.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 'IN.
SCALE 0.0034
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL
(865001) 0
I B65002) IS
IB65004) 8
IB65012)

CONFIGURATION DESCRIPTION
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 5'4 SHUTTLE LAUNCH
NSFC TWT 5'4 SHUTTLE LAUNCH

n
nOl
nOlSl
nOl sin

ORBIN

-1.500
-1.500
-1.500

THETS

21.000
21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORNATION
SREF 4.8950 58. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP '.4900 IN.
YNRP 0.0000 IN.
lNRP 0.1616 IN.
SCALE 0.00'4
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
1.0
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U
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W
CD
U
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U -0 ••
0::
CD
U.

...J
< -0.4
:E:
0::
CD
Z
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-1.0

-1'·.40 .55 .50 .15 .eo .15 .SO '.05 .00 -.05 -.SO -.15 -.10 -.15 -.50 -.55 -.40

PITCHING MOMENT COEFFICIENT. ClM
DATA SET S'(NBOL
(81150011 0
(8850021 II
(8115004 I 0
(8650121 0

CONFI&URATION DESCRIPTION
NSFC TWT 554 SHUTTLE LAUNCH n
NSFC TWT 554 SHUTTLE LAUNCH nOI
NSFC TWT 554 SHUTTLE LAUNCH nOlsl
DATA NOT AVAILABLE FOR ALL CONDI,TIONS

ORBIN

-1.500
-1.500
-1.500

THETS

11.000
21.000

BETA
0.000
0.000
P.ooo
0.000

REFERENCE INFORNATION
5REF 4.8950 SIl. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.490C IN.
'(NRP 0.0000 IN.
ZNRP 0.1616 IN.
seA LE 0 .0054
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C~NFIGURATI~N BUILD-UP EFFECT ON L~NGITUOfNAL CHARACTERISTICS (346 INCH TANK)
&.0

0 ••
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W
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I.L. D.D
W
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Z
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.55 .50 .25 .20 .15 .&0 .05 .00 -.05 -.10 -.15 -.20 -.25 -.50 -.55 -.40

P ITCH I NG MOMENT COEFF IClENT, ClM
DATA SET SYII80L CONFIGURATION DESCRIPTION
18650011 0 IISFC TWT 554 SHUTTLE LAUNCH
18650021 n IISFC TWT 534 SHUTTLE LAUNCH
18650041 8 IISFC TWT 554 SHUTTLE LAUNCH
18650121 IISFC TWT 5'4 SHUTTLE LAUNCH

n
nOl
n01Sl
n01S1F1

ORBIN

-1.500
-1.500
-1.500

THETS

21.000
21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORIIATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF '.5250 IN.
XIIRP 5.4900 IN.
YHRP 0.0000 IN.
ZIIRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL
CBU001) Cl
CBU002) z:s
CB65004) 8
CBUOI2)

CONFIGURATION DESCRIPTION
MSFC TWT 5a4 SHUTTLE LAUNCH
MSFC TWT 5a4 SHUTTLE LAUNCH
MSFC TWT 5a4 SHUtTLE LAUNCH
MSFC TWT 5a4 SHUTTLE LAUNCH

fl
HOI
flOlSl
HOlSIFI

ORBIN

-l.50D
-1.500
-1.500

THETS

21.000
21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF a.5250 IN.
XMRP a.4900 IN.
YMRP O.DDOO IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
&.D
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL CONFIGURATION DESCRIPTION
I B65001) 0 MSFC TWT 554 SHUTTLE LAUNCH
I B65002) II MSFC TWT 554 SHUTTLE LAUNCH
I B650D4) 8 MSFC TWT 534 SHUTTLE LAUNCH
(865012) MSFC TWT 534 SHUTTLE LAUNCH

n
nOI
nossl
nOI SiFt

- ORBIN THETS

-1.500
-1.500 21.000
-1.500 21.000

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 58. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 ItOI TAN<l
••0
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL CONFIGURATION DESCRIPTION
CB65001) 0 MSFC TWT 554 SHUTTLE LAUNCH .
(B65002) ZI MSFC NT 554 SHUTTLE LAUNCH
(B65004) Q MSFC TWT 554 SHUTTLE LAUNCH
(B65012) 0 MSFC TWT 554 SHUTTLE LAUNCH

fl
flOI
flOSSI
flOlSlFl

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000
-1.5UO 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
THRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
1.0

D••
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.40 .55 .50 .25 .20 .15 .10 .05 .00 -.05 -.10 -.15 -.20 -.25 -.50 -.55 -.40

PITCHING MOMENT COEFFICIENT •. ClM
DATA SET SYM80L CONFIGURATION DESCRIPTION
(865001) 0 MSFC TWT 554 SHUTTLE LAUNCH fl
(865002) n MSFC NT 554 SHUTTLE LAUNCH flOI
(865004) 0 MsFC TWT 554 SHUTTLE LAUNCH fl01SI
18650J2) 0 DATA NOT AVAILA8LE FOR ALL CONDITIONS

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000
-1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (346 INCH TANK)
1.0
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL
IB65IlIlS I 0
IB65DIlII ZI
IB851l1l41 8
IB851lS21

CONFIGURATION DESCRIPTION
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 5'4 SHUTTLE LAUNCH
NSFC TWT 5'4 SHUTTLE LAUNCH
NSFC TWT "4 SHUTTLE LAUNCH

11
1101
1101 Sl
110lS1Fl

ORBIN

-1.500
-1.'00
-a. 'DO

THETS

21.000
2l.DOO

BETA
0.000
0.000
0.000
0.000

REFERENCE INFORMATiON
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF '.5251l IN.
XMRP '.4901l IN.
YHRP a.llollll IN.
ZHRP 0.1616 IN.
SCALE 0.UO'4
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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-..
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B65DDlI) 0 NSFC TWT 5114 SHUTTLE LAUNCH
(865005) n NSFe TWT 5114 SHUTTLE LAUNCH
(B65Dll1) 0 NSFC TWT 5114 SHUTTLE LAUNCH

nOl
n01Sl
n01S1Fl

ORBIN
-1.500
-1.500
-1.500

THETS

21.000
21.000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4 .8950 SQ. IN
LREF 2.6440 IN.
BREF 1I.525D IN.
XMRP 1I.490D IN.
TNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE D.D01l4
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 ItDf TAN<l
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SIDE SLIP ANGLE. BETAi DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
I B6500, 1 0 MSFC TWT 554 SHUTTLE LAUNCH flOI
I B65005 1 ZI MSFC TWT 5'. SHUTTLE LAUNCH flOI51
IB650l'I <> DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN THETS
-1.500
-1.500 U .000
-1.500 U .000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
sREF •• 6950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.CO,4
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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SIDE SLIP ANGLE. BETA. DEGREES
-so - 8 - e - 4 - 2 o 2 4 8 so

D~T~ SET SYMBOL CONFIGURATION DESCRIPTION
(1165003) 0 MSFC TWT 534 SHUTTLE LAUNCH
(1165005) n MSFC TWT 534 SHUTTLE LAUNCH
(1165013) <> MSFC TWT 534 SHUTTLE LAUNCH

nOl
1101 Sl
1101 SlF1

ORBIN THETS
-1.500
-S.500 21.000
-S.500 21.000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
SREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.C034
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYM80L
18850051 D
18850051 ZI
18850151- <>

CONFIGURATION DESCRIPTJON
MSFC TWT 5'4 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH

not
nOlSt
nOlStFt

OR8JN
-1.500
-1.500
-1.500

THETS

2t.DDD
2t.DOD

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF" 4.8950 58. IN
LREF" 2.6440 IN.
8REF 5.5250 IN.
XNRP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP D.t616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON lATERAL/DiRECTIONAL CHARACT. (346 INCH TAN<)
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SIDE SLIP ANGLE. BETA. DEGREES

-.11-n -so - , - 6 - 4 - 2 o 2 6 , so S2

DATA· SET sYH'OL CONFIGURATION DESCRIPTION
(865003) 0 HSFC TWT 534 SHUTTLE LAUNCH
(865005) n HSFC TWT 534 SHUTTLE LAUNCH
(865013 ) <> HSFC TWT 534 SHUTTLE LAUNCH

nOI
n01SI
n01S1FI

ORBIN THETS
-1.500
-1.500 21.00U
-1.500 2LDOO

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 1M.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYM80L CONFIGURATION DESCRIPTION
(885005) 0 MSFC TWT 514 SHUTTLE LAUNCH
(865005) Z'S MSFC TWT 554 SHUTTLE LAUNCH
(885015) <> MSFC TWT 1S4 SHUTTLE LAUNCH

nOl
nOlSl
nOlSlFl

ORBIN THE15
-l.5DO
-l.5DO 21.DDJ
-l.5DD 2l • DDD

ALPHA
D.DDD
D.DDD
D.DDD

REFERENCE INFORMATION
SREF 4.8UD SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.48DD IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.0054
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK). . .
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SIDE SLIP ANGLE. BETA. DEGREES
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O~TA SET SYMBOL CONFIGURATION DESCRIPTION
(B6500~) 0 MSFC TWT '1I4 SHUTTLE LAUNCH TiOl
(B65005) ZI MSFC TWT 5114 SHUTTLE L~UNCH Ti01S1
(B65015) 0 DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN THETS
-1.500
-1.500 21.000
-1.500 21.000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8~50 SQ. IN
LREF 2.6440 IN.
BREF 1I.'250 IN.
XMRP 1I.4~00 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL OHARACT. (346 INCH TANK)
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SlOE SLIP ANGLE. BETA. OEGREES
DATA SET SYN80L CONFIGURATION OESCRIPTION
(885005) () NSFC TWT 554 SHUTTLE LAUNCH
(885005) <>ZI NSFC TWT SS4 SHUTTLE LAUNCH
(885015) NSFC TWT 554 SHUTTLE LAUNCH

nOl
n01Sl
nOlS1Fl

OR81N THETS
-1.500
-1.500 21, oou
-1.500 2L.000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4 .8950 S8. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK).. .
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SIDE SLIP ANGLE. BETA. DEGREES
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DATA SET SYNBOL CONFIGURATION DESCRIPTION
(865005) 0 NSFC TWT 554 SHUTTLE LAUNCH
(865005) Z! NSFC TWT 554 SHUTTLE LAUNCH
(865015) <> NSFC TWT 554 SHUTTLE LAUNCH

TlOI
TlOI SI
TlOI SIF1

ORBIN
-1.500
-1.500
-1.500

THETS

21.00lJ
21.000

ALPHA
0.000
0.000
0.000

REFERENCE INFORNATION
SREF 4.8950 SQ. IN
LREF _ 2.6440 IN. _ -

'BREF 5.5250 IN.
XHRP' 5.4900 IN.
YHRP 0.0000 IN.,
ZHRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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SIDE SLIP ANGLE. BETA. DEGREES
OATA SET SYM80L
18&5005) n
186500" ZI
18&5015) <>

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH TaOI
MSFC TWT 554 SHUTTLE LAUNCH TaOISI
DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500

THETS

21 .000
21.000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 58. IN
LREF 2.8440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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SIDE SLIP ANGLE. BETA. DEGREES
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DATA SET SYM80L CONFIGURATION DESCRIPTION
18650031 0 MSFC TWT 534 SHUTTLE LAUNCH
18650051 n MSFC TWT ". SHUTTLE LAUNCH
18630131 <> MSFC TWT 534 SHUTTLE LAUNCH

nOI
n01SI
nOI Slri

OR81N THETS
-1.500
-1.500 21.DOI'
-1.500 21.000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
8REF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET STNBOL CONFIGURATION DESCRIPTION
(BUDDlI) 0 NSFC TWT ,,14 SHUTTLE LAUNCH
(BUDD') ZI NSFC TWT ,,14 SHUTTLE LAUNCH
(8UDU) <> NSFC TWT ,,14 SHUTTLE LAUNCH

TaOI
TaOlSl
TaOlS1Fl

OR8IN THETS
-1.'00
-1.'00 U .GliO
-I.'DG 21. 000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SRE. 4.8950 Sll. IN
LREF 2.6440 IN.
BREF 1I.52'D IN.
XMRP 1I.4SDD IN.
TMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CDNFIGURATIDN BUILD-UP EFFECT ON LATERAL/OIRECTIDNAl CHARACT. (346 INCH TANK). . 1&> .

/
/

IfII'

/
V

V
/

G-..
~ ('
~ /

--s '/A A ~.. A '- ~

~/ pt---..::
.. ..

~
~

oQ..

/
-......
~

""'f)

/
~
V

/
/

~
".

SIDE SLIP ANGLE. BETA. DEGREES
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DATA SET SYHBOL CONFIGURATION DE!>CRlPTION
I B65 DDS) 0 HSFC TWT 554 SHUTTLE LAUNCH
I B65DD5) II HSFC TWT 554 SHUTTLE LAUNCH
IB65DJS) <> HSFC TWT 554 SHUTTLE LAUNCH

nOI
nOI SI
nOI SIFl

ORBiN
-1.500
-1.500
-1.500

THETS

21.00J
21.000

ALPHA
0.000
0.000
0.000

REFERENCE iNFORMATiON
SREF 4.8950 SQ. IN

-LREF 2.6440 IN.
BREF 5.5250 IN.
XHRP 5.4900 IN.
YHRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYNBOL
IB650051 Cl
I B&5005 1 II
IB650nl <>

CONFJGURATJON DESCRIPTION
NSFC NT 5154 SHUTTLE LAUNCH
NSFC TWT 5154 'SHUTTLE LAUNCH
NSFC NT 5154 SHUTTLE LAUNCH

nOI
nOlSl
nOlS1Fl

ORBIN
-1.500
-1.500
-1.500

THETS

21.00C
21.000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8S50 sa. IN
LREF 2.644~ IN.
BREF 15.5250 IN.
XMRP 15.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.00154
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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SIDE SLIP A~~LE. BETA. DEGREES
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(865003) 0 MSFC TWT 53" SHUTTLE LAUNCH TlOI
18650051 II MSFC TWT 53.. SHUTTLE LAUNCH TlOISI
IB650131 <> DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500

. -1.500

THETS

21.00:1
21.000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF ".8950 SQ. IN
LREF 2.6.... D IN.
BREF 3.525D IN.
XMRP 3."900 IN.
YHRP D.DDDD IN.
lHRP 0.1616 IN.
SCALE 0.003"
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CONFIGURAT16N BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 ItCH TAMO.
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL
IBUDDII) 0
1 BUDD5) II
IB650U) 0

CONFIGURATION DESCRIPTION
MSFC NT 5114 SHUTTLE LAUNCH
MSFC TWT 5114 SHUTTLE LAUNCH
MSFC TWT 5114 SHUTTLE LAUNCH

nos
nosss
nOSSJFS

ORBIN
" -S .500

-S.5DD
-1.500

THETS

.1.000
's .000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.895D 58. IN
LREF 2.6440 IN.
BREF 11.5250 IN.
XMRP 1I.49DD IN.
YMRP D.DDDD IN.
ZMRP D.1616 IN.
SCALE 0.00114
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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SIDE SLIP ANGLE. BETA. DEGREES
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DATA SET SYM80L CONFIGURATION DESCRIPTION
(8UOO~) 0 MSFC TWT 5~. SHUTTLE LAUNCH
(SUOO,) z:s MSFC TWT 5S. SHUTTLE LAUNCH
(S6'01S) 0 MSFC TWT 5S. SHUTTLE LAUNCH

1101
110lS1
110lS1Fl

ORBIN
-1.500
-1.500
-1.500

THETS

21 .DD~

21 .000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF •• 89'0 SQ. IN
LREF 2.6•• 0 IN.
BREF S.'2'0 IN.
XMRP S •• 900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE O.OO~•
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CDNFIGURATIDN BUILD-UP EFFECT ON LATERAL/OIRECTIDNAL CHARACT. (346 INCH TANK).a.
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET STM80L CONFIGURATION DESCRIPTION
I BS5001l1
18115005 )
IBS50111)

o MSFC TWT 554 SHUTTLE LAUNCH HOI
II ItSFC TWT 554 SHUTTLE L.AUNCH HOlSl<> . DArA NOT AVAIL.ABLE FOR ALL CONDITIONS

ORBIN THETS
-1.500
-1.500 21. DO,,)
-1.500 21.000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SII. IN
LREF 2.11440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
TMRP 0.0000 IN.
ZMRP 0.111111 IN.
SCALE 0.0054
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. CDNFIGURATIDN BUILD-UP EFFECT DN LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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SIDE SLIP ANGLE. BETA. DEGREES
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DATA SET SYHBOL CONFIGURATION DESCRIPTION
1B65003) 0 HSFC TWT 5'4 SHUTTLE LAUNCH
18650051 Z1 HSFC TWT 5'4 SHUTTLE LAUNCH
• 865015 I <> HSFC TWT 5'4 SHUTTLE LAUNCH

1101
110151
1101 51Ft

ORBIN THETS
-1.500
-1.500 21.000
-1.500 21. DOD

ALPHA
D.DDD
0.000
0.000

REFERENCE INFORHATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN •
BREF '.5250 IN.
XHRP '.4900 IN.
YHRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.00'•
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SlOE SLIP ANGLE. BETA. OEGREES
DATA SET SYNBOL CONFIGURATION DESCRIPTION
(SUDD5) 0 NSFC TWT 554 SHUTTLE LAUNCH
(BUDD5) II NSFC TWT 554 SHUTTLE LAUNCH
(SUDSS) <> NSFC TWT 554 SHUTTLE LAUNCH

flOI
flOSSl
flOSS1F1

ORBIN THETS
-1.5DD
-1.5DD 2l.DliO
-1.5DD 21.DDO

ALPHA
D.DDD
D.DDD
D.DDO

REFERENCE INFORMA TJON .
SREr 4.8950 SIL IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YNRP 0.0000 IN.
ZMRP D.1616 IN.
SCALE 0.0054
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CQNFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK).i'
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-.SD

DATA SET SYIIBOL CONFIGURATION DESCRIPTION
(B65DOll) 0 IISFC TWT 5114 SHUTTLE LAUNCH
(B65005) ZI IISFC TWT 5114 SHUTTLE LAUNCH
(B650U) 0 IISFC TWT 5114 SHUTTLE LAUNCH

nos
nOI SI
nOI SiFt

ORBIN THETS
-1.500
-1.500 21. DO.,)
-1.500 21.000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 Sil. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZIIRP 0.1616 IN.
SCALE O. 00114
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL OHARACT. (346 INCH TANK)
.11

.ID

.D'

"'"(J)

X .CMI

<
>-
0
0 .04
tIl....
...J
tIl .oeU.
f-
Z
W .00-U
LL
LL
W -.oe
0
U

f-
Z -.04
W
~
0
~

(!) -.CMI
Z

...J

...J
0 -.oe
0:

-.10

r.:.\

A....~l'-
~

~~

~,
A..... ....

.., ~

~
~ &

..........

~~
~

~~

1:.1

-.Ia
-lL -10 - e - 8 - 4 - 2 o 2 8 e 10 12

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SY"eOL CONFIGURATION DESCRIPTION
1865005) 0 "SFC TWT 554 SHUTTLE LAUNCH
(865005) ZI "SFC TWT 554 SHUTTLE LAUNCH
18650lS) 0 MSFC TWT 554 SHUTTLE LAUNCH

nos
n01SS
nosssFS

ORBIN THETS
-s .500
-1.500 aLOO!l
-L500 aLOOO

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
aREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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SIDE SLIP ANGLE. BETA. DEGREES
-10 - 8 - 6 - 4 - 2 o 2 4 8 10 12

D" TA SE T SYNBOL CONF IGURA TION DESCRIPTION
(B65D03) () NSFC TWT 5:54 SHUTTLE LAUNCH HOI
(B65005) n NSFC TWT 5:54 SHUTTLE LAUNCH HOISI
(B650U) 0 DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500

THETS

21 .000
21.000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF :-. :5.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.UOS4
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CONFIGURATION BUILD~UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
.al

•ao

,.....
(/)

x
<
>o
o
a:l
~

...J
a:l
U.
~

z
w
U

lL.
lL.
Wo
u
~

z
W
:t:o
:t:
(!)
Z

...J

...J
o
~

.0'

.01

.04

.01

.00

-.01

-.04

-.01

-.0'

. . . . . . . . .

fl .... ...,
""- --. ..... ....... ....

.....-- ...... .....
"""""l 10-.

-"IJ

.

-.aD

-10 -. -. - 4 - I a 2 • • aD SI

SlOE SLIP ANGLE. BETA. OEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IBUDDS) (:) NSFC TWT 5114 SHUTTLE LAUNCH
IBUDD5) II MSFC TWT 554 SHUTTLE LAUNCH
IBU on) 0 NSFC TWT 5114 SHUTTLE LAUNCH

nOl
nOJSI
nOJSII'l

ORBIN THEYS
-1.500
-1.500 21.000
-1.500 21.000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREI' 4.8150 st. IN
LREF 2.6440 IN.
BREI' 5.5250 IN.
XMRP 5.4100 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054

MACH 4.96 PAGE 72



CDNFIGURATIDN BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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YAWING M~MENT C~EFFICIENT. CYN (B~DY AXIS)

-..
-.14 -.111 -.10 -.08 -.06 -.04 -.02 .00 .02 .04 .06 .08 .10 .12

DA TA SE T SYMBOL
IB65DD51 0
IB65DD51 ZI
IB65DUl <>

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH

HOI
HOlSt
H01S1F1

ORBIN
-1.500
-1.500
-1.'00

THETS

21.DllD
21.000

ALPHA
0.000
0.000
D.DDD

REFERENCE INFORMATION
SREr 4 .895 D sa. IN
LREF 2.644D IN.
BREF 5.525D IN.
XMRP 5.49DD IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA S~T SYNBOL CONFIGURATION D~SCRIPTION

/865oo1l1 0 NSFC TWT 5114 SHUTTL~ LAUNCH nOI
/8115005 I II NSFC TWT 5114 SHUTTL~ LAUNCH nossl
/865011l1 <> DATA NOT AYAILABL~ FOR ALL CONDITIONS

ORaIN· THETS
-1.500
-1.500 U .000
-S.5DD 21.000

ALPHA
0.000
0;000
0.000

REFERENCE INFORMATION
SREF 4.8950 59. IN
LREF 2.6440 IN.
BREF 1I.5250 IN.
XMRP 1I.4900 IN.
YMRP O.ODDD IN.
ZMRP 0.1616 IN.
SCALE 0.001l4
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
- .Il! -.10 -.08 -.06 -.04 -.02 .00 .02 .04 .06 .08 .10 .12 .14

OA TA sE T SYNBOL
IB650011) 0
1B65005) IS
IB8501:5) <>

CONFIGURATION DESCRIPTION
NSFC TWT 5114 SHUTTLE LAUNCH
NSFC TWT S1l4 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

1101
1101$1
1101S1F1

ORBIN
-l.5DD
-1.500
-1.500

THETS

21.0GO
21.000

ALPHA
0.000
0.000
0.000

RE~ERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
8REF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA SET STMIOL CONFIGURATION DESCRIPTION
(BUDDS I (.) MSFC NT 5S4 SHUTTLE LAUNCH
(BI5DDS I n 14SFC TWT 554 SHUTTLE LAUNCH
(IUDU I ¢ NSFC TWT 554 SHUTTLE LAUNCH

nOI
nOISI
nOlSlFI

ORBIN THETS
-1.5DD
-1.5DD 21.DDD
-1.500 21.000

ALPHA
0.000
0.000
0.000

RF.FERENCE "INFORMA nON
SREF 4.8950 5•• IN
LREF 2.1440 IN.
BREF S.525D IN.
XMRP S.49DO IN.
THRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.DDS4
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
-..-.14 -.12 -.10 -.08 -.08 -.04 -.02 .00 .02 .04 .08 .08 .10 .12 .14

DATA SET SYNBOL CONFIGURATION DESCRIPTION
1B6'005) 0 NSFC NT '54 SHUTTLE LAUNCH
1B6500') II NSFC TWT '54 SHUTTLE LAUNCH
IB65015) <> NSFC TWT '54 SHUTTLE LAUNCH

nOI
noul
nOISIFl

ORBIN THETS
-1.'00
-1.500 21.000
-1.500 21.000

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 INCH TANK)
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YAWING MOMENT COEFFICIENT~ CYN (BODY AXIS)
DATA SET lIYN80L CONFIGURATION DESCRIPTION
18650051 0 NlIFC TWT 554 SHUTTLE LAUNCH
18650051 n NlIFC TWT 554 SHUTTLE LAUNCH
1865015 1 <> NSFC TWT 554 SHUTTLE LAUNCH

nOl
nOlSl
nOlS1Fl

ORBIN THETS
-l.500
-1.500 21.000
-1.500 21.000

ALPHA
0.000
0.000
0.000

RE~ERENCE INFORNATION
SREF 4.8150 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4100 IN.
YMRP 0.0000 IN.
ZMRP 0.l616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACT. (346 It04 TAN()
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA SET SYNBOL CONFIGURATION DESCRIPTION
(8G5DD5) n NSFC TWT 554 SHUTTLE: LAUNCH nOI
(B85DD5I ZI NsFC TWT 554 SHUTTLE: LAUNCH' nOlSI
IB65D1S) <> DATA NOT AVAILABLE: FOR ALL CONDITIONS

ORUM THETS
-1.500
-1.500 21.000
-1.500 21.000

ALPHA
0.000
0.000
0.000

RE:~ERENCE INFORNATION
SREF 4.8950 SQ. IN
LRE:F 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE: 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LATERAL/DIRECTIONAL CHARACl. (346 ItOf TMf(l
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA SET SYMBOL CONFIGURATION DESCRIPTION
'BUDD') 0 MlIFC NT ".. SHUTTLE LAUNCH
'BUo05) II MSFC TWT 554 SHUTTLE LAUNCH
'BUoU) <> MSFC NT 554 SHUTTLE LAUNCH

nOI
TlOUI
TlOUIFI

ORBIN THETS
-1.500
-1.500 21.000
-1.500 aLOOO

ALPHA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF •• 8lUo Ill. IN
LREF a.u.o IN.-

::~~ ::::~~ ~:7~··
YNRP 0.0000 IN;.-.
ZNRP 0.1616 IN.
SCALE O.ODS.
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CONFIGURATION BUILD-UP EFFECT ON LONGIiUDINAL CHARACTERISTICS (400 INCH TANK)
-.40

-.11

-.10

-.11

-.10

~ -.11
...J
U. -.10
I-
Z
W

-.DS
U

lL.
lL. .00
W
0
U

I- .0'

Z
W
~ .100
~

(!)
.15Z......

I
U
I- .eD

a.-
.e•

• 50

.5'

.. . . ..
,

~/~
C3---S ~~r-- ~

~~

~ / v/V
"-

~ / ~~

~ t---..:
~ ~

~
v V --e

~ 1A

~
~ V.0'" ~

/
/'

br~ "

ANGLE OF ATTACK. ALPHA. DEGREES
-10 - 8 - 6 - 4 - 2 D 2 4 6 8 lD 12

DAU SET SYMBOL CONFIGURATION DESCRIPTION
(B6.DI91 0 MSFC TWT '~4 SHUTTLE LAUNCH
(B6.0201 n MSFC TWT '~4 SHUTTLE LAUNCH
(B6.0221 <> MSFC TWT 534 SHUTTLE LAUNCH

T2
T201
TeOtSl

ORBIN THETS BETA
D.OOO

-1.500 0.000
-1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF ~.5250 IN.
XMRP ~.490D IN.
TMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE O.DD~4
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CDNFIGURATIDN BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK). . . . . . . . . . .
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFI&URATION DESCRJPTlON
UUOI8) n DATA NOT AVAJLABLE FOR ALL CONDJTlONS
Uuoao) II MSFC TWT ".. SHUrTLE LAUNCH T201
CeUDae) <> MSFC NT 55.. SHUrTLE LAUNCH T20UI

ORBJN THETS BETA
0.000

-1.'00 0.000
-1.'00 21.000 0.000

REFERENCE JNFORMATION

SREF ".89'0 S8. IN
LREF 2.6.... 0 IN.
BREF S.'2'0 IN.
XMRP S.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00S4
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES

.4D
-12 -1D - 8 - 6 - 4 - 2 a 2. 8 1D 11

DATA SET SYM80L CONFIGURATION DESCRIPTION
(865019) 0 MSFC TWT 5114 SHUTTLE LAUNCH
(865020) II MSFC TWT 5114 SHUTTLE LAUNCH
(865022) <> MSFC TWT 5114 SHUTTLE LAUNCH

T2
T201
T201S1

ORBIN THETS BETA
a.DDa

-1.500 0.000
-1.500 21.00.0 0.000

RE~ERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.64.D IN.
BREF 1I.525o IN.

·XMRP 1I •• 900 IN.
YMRP 0 .0000 IN •.
ZMRP 0.1616 IN •.
SCALE 0.001l •
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYNBOL
1B&5111l11 Cl
IB&511201 II
IB&51122 1 <>

CONFIGURATION DESCRIPTION
NSFC NT 554 SHUTTLE LAUNCH
NSFC NT 554 SHUTTLE LAUNCH
NSFC NT 5;'4 SHUTTLE LAUNCH

T2
T201
T20lSi

ORBIN

-1.'00
-1.500

THETS

21.000

BETA
0.000
0.000
0.000

REFERENCE INFORNATION
SREF 4.8950 SII. IN
LREF 2.64411 IN •.
BREF S.52511 IN.
XNRP 5.490U IN.
yNRP 0.0000 IN.
INRP 0.161& IN.
SCALE 0.005"
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK).
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DA TIl SET SYMBOL CONFIGURA TlCN DESCRIPTION
(B650191 0 I4SFC TWT 5S4 SHUTTLE LAUNCH
(B650201 Zl MSFC T\lT 5S4 SHUTTLE LAUNCH
(B650221 <> MSFC TWT 534 SHUTTLE LAUNCH

T2
T201
T201S1

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000

ReFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034

MACH 1.20 PAGE 85



CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET 5'1NBOL
(B65DIII) 0
U6'D20) II
(865022) <>

CONFIGURATION DESCRIPTION
NSf'C TWT 'S4 SHUTTLE LAUNCH
NSFC TWT 5S. SHUTTLE LAUNCH
NSFC TWT IS4 SHUTTLE LAUNCH

T2
T201
T201S1

ORBIN THETS

-1.'00
-1.'00.21.000

BETA
0.000
0.000
0.000

REFERENCE INFORNATION
SREF 4.8t,0 SQ. IN
LREF 2.6••0 IN.
BREF 5.5250 IN.
XNRP S •• tOO IN.
'INRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE· 0.005.
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK). . . . . .

II.

~
~

"JI.

q- A

--JJr
IJr-

ANGLE OF ATTACK~ ALPHA. DEGREES

-...
-.1.

-.111

-.IS

-.111

1: -.n
-l
U

-.10
I-
Z
W

-.05
U

lJ..
lJ.. .00
W
0
U

I-
.05

Z
W
1: .100
1:

(!)
.15Z....

I
U
I- .10

a..
.15

.50

.55

.4D-I. -10 - e - 6 -. -. o I 6 8 10 II

DATA SET SYMBOL CONFIGURA TJON DESCRIFTlON
IB6'0191 () DATA NOT AVAILABLE FOR ALL CONDITIONS
IB6'02DI ZS MSFC TWT 53. SHUTTLE LAUNCH T201
lB6'0221 <> MSFC TWT '5. SHUTTLE LAUN':H T20151

ORBIN THETS BETA
D.OOO

-1.'00 0.000
-1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.ODS4

MACH 2.74 PAGE 87



CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET S'(NBOL
CB850UII t:l
(8850201 II
(8850221 <>

CONFI&URATION DESCRIPTION
NSFC TWT 5S. SHUTTLE LAUNCH
NSFC TWT 5S. SHUTTLE LAUNCH
NSFC TWT 5S. SHUTTLE LAUNCH

T2
T201
TROISI

ORBJN

-1.500
-1.500

THETS

21.000

BETA
0.000
0.000
0.000

R£FER£NCE INFORMATION
SREF •• 8950 SQ. IN
LREF 2.6•• 0 IN.
BREF S.5250 IN.
XMRP S•• 90D IN.
'(MRP 0.0000 1M.
ZMRP 0.1616 1M.
SCALE D.DDS.

MACH 4.96 PAGE 88



.

/~

/ ~V
~

y J:;

-
~
~L.::

/
,

~

~
,,/"

A
:.'/

0.6

CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
I.D
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ANGLE OF ATTACK. ALPHA. DEGREES
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
( B6'0J9' 0 MSFC TWT '54 SHUTTLE LAUNCH
( BU020' n MSFC TWT '54 SHUTTLE LAUNCH
( BU022) <> MSFC TWT 554 SHUTTLE LAUNCH

TI
TeOI'
TeOI SI

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 11.000 0.000

RrFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCA LE D. DOH
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMSOL CONFIGURATION DESCRIPTION
IS65019) () DATA NOT AVAILABLE FOR ALL CONDITIONS
IS65020) II MSFC NT 554 SHUTTLE LAUNCH T201
IS65022) <> MSFC TWT 554 SHUTTLE LAUNCH 1201$1

ORBIN THiHS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 S'. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.49011 IN.
YMRP 0.0111111 IN.
lMRP 0.1616 IN.
SCALE 11.01154
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CDNFIGURATIDN BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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DATA SET SYM80L CONFIGURATION DESCRIPTION
(8650191 0 NSFC TWT 554 SHUTTLE LAUNCH
(8650201 n: MSFC TWT 554 SHUTTLE LAUNCH
(8650221 <> NSFC TWT 554 SHUTTLE LAUNCH

T2
T201
T20Ul

ORBIN THETS BETA
0.000

-1.500 0.000
-1. 500 21. 000 0.000

RFFERENCE INFORMATION
SREF 4.8950 SII. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
a.D
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ANGLE OF ATTACK. ALPHA. DEGREES
II 8 10 11.

DATA SET SYNBOL CONFIGURATION DESCRIPTION
lBII501111 t:) NSFC NT 554 SHUTTLE LAUNCH
lBU020i ZI NSFC NT 5U SHUTTLE LAUNCH
lBII5D221 <> NSFC TWT 554 SHUTTLE LAUNCH

T2
T201
rlOlSl

ORBIN THETS BETA
0.000

-1.500 0.000
-1.50021.000 0.000

REFERENCE INFORMATION
sREF 4.11150 S8. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.UDS4
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE OF ATTACK~ ALPHA. DEGREES
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DATA SET SYMBOL CONF"JGURATION DESCRIPTION
1865019 1 0 MSFC TWT 554 SHUTTLE LAUNCH
18650201 n MSFC NT 554 SHUTTLE LAUNCH
18650221 <> MSFC TWT 554 SHUTTLE LAUNCH

T2
T201
T201S1

oRBIN THE TS BE TA
D.OOO

-1.500 0.000
-1.500 21. 000 0.000

REFERENCE INFORMATION
SREF 4.8950 s&. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
lMRP D.1616 IN.
SCALE 0.~054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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0
Z

-D.e

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
111150191 0 MSFC TVT 5'4 SHUTTLE LAUNCH
111150201 n MSFC TVT 5,. SHUTTLE LAUNCH
111150221 <> MSFC TilT n. SHUiT..E LAUNCH

T2
reol
T20151

ORBJN THETS BETA
0.000

-1.500 0.000
-1.500 U .000 0.000

RErERENCE INFORMATION
SREF 4.8950 58. IN
LREF 2.6440 IN.
BREF '.5250 IN.
XMRP '.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00'4
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
a.a
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-1.0

ANGLE DF ATTACK. ALPHA. DEGREES
-10 - 8 - e - 4 - 2 o 2 4 e 8 aD al

DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB6501il C) DATA NOT AVAILABLE FOR ALL CONDITIONS
IB650201 II MSFC TWT 554 SHUTTLE LAUNCH reOI
1B65022 1 <> MSFC TWT 554 SHUTTLE LAUNCH T201S1

ORBIN THETS BETA
D.DDD

-1.5DD D.DDD
-1.5DD 21.DDD D.DDD

RE~ERENCE INFORMATION
SREF 4.895D SQ. IN
LREF 2.644D IN.
BREF 5.525D IN.
XMRP S.49DO IN.
TMRP O.DDDD IN.
ZMRP D.1616 IN.
SCALE D.DDS4
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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DATA SET SYMSOL CONFIGURATION DESCRIPTION
18850181 n MSFC TWT 554 SHUTTLE LAUNCH
IS850Z01 II MSFC NT 5$4 SHUTTLE LAUNCH
(S85022 1 <> MSFC TWT 554 SHUTTLE LAUNCH

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.8440 IN •.
BREF 5.5250 IN.
XMRP 5.4900 IN.
TNRP 0.0000 IN.
ZNRP 0.1816 IN.
SCALE 0.0054
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ANGLE OF ATTACK. ALPHA. DEGREES
ORBJN THETS BETA

TI 0.000
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE ~F ATTACK. ALPHA. DEGREES

.00
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DAU SET SYN80L
(865019) 0
(865020) Ii
(865022) 0

CONFIGURATION DESCRIPTION
NSFC TWT 534 SHUTTLE LAUNCH
NSFC NT 534 SHUTTLE LAUNCH
NSfC TWT 534 SHUTTLE LAUNCH

TI
T201
T20lSl

ORBIN

-1.500
-1.5DIl

THETS

21. 000

8ETA
0.000
0.000
0.000

~EFERENeE INFORNATION
SREF 4.8950 sa. IN
LREf 2.6440 IN.
BREI' 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN •.
seA LE 0.0034
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK). . • 'v
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET Sl'MBOL CONF"lGURATION DESCRIPTION
(Be'Dle) <>Cl DATA NOT AVAILABLE FOR ALL CONDITIONS
(BU020) 2I MSFC NT 554 SHUTTLE LAUNCH T20&
UU022) MSFC TWT 554 SHUTTLE LAUNCH T20lS1

ORBIN THETS BETA
0.000

-1.'00 0.000
-1.'00 U.DDD 0.000

REFERENCE INFORMATION
sREF . 4.8e'D S8. IN
LREF 2.e44D IN.
BREF 5.52'0 IN.
XMRP 5.4800 IN.
YMRP 0.0000 IN.
ZMRP D.lele IN.
SCALE D.UOS4
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE ~F ATTACK. ALPHA. DEGREES

.00
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0 .. TA SE T SYMBOL
(B6'0191
(B650201
(8650221

CON~IGURATION DESCRIPTION
MS~C TWT 5S4 SHUTTLE LAUNCH
MS~C TWT 554 SHUTTLE LAuNCH
MS~C TWT 554 SHUTTLE LAUNCH

T2
T201
T201S1

. ORBIN

-1.500
-1.5Dil

THETS

21.000

BETA
0.000
0.000
0.000

RE~ERENCE IN~ORMATION

SREF 4.8950 SII. IN
LREF e .6440 IN.
BREF S.'UO IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES
• • 10 Ie

CONFIGURATION DESCRIPTIONDATA SET SYMBOL
(B6'OSllI 0
(86'0201 II
(8650221 <>

MSFC TWT 554
IlSFC NT "4
IlSFC NT 554

SHUTTLE LAUNCH
SHUTTLE LAUNCH
SHUTTLE LAUNCH

T2
TeOI
T201S1

-1.500
-1.500

THETS

21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8'50 S.; IN
LREF 2.6440 IN.
BREF '.5250 IN; .
XMRP 5.4'00 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.··
SCALE 0.00'4
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CDNFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B65D191 0 NSFC NT 554 SHUTTLE LAUNCH
(B65D20 1 n: NSFC TWT 554 SHUTTLE LAUNCH
(B650221 0 NSFC TWT '54 SHUTTLE LAUNCH

T2
T201
T20151

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000

REFERENCE INFORMATION
sREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
1••50191 () MSFC TWT 514 SHUTTLE LAUNCH
lBUDZD) ZI MSFC TWT 554 SHUTTLE LAUNCH
lBUDU) <> MSFC NT 1S4 SHUTTLE LAUNCH

T2
1201
T20Ul

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21. 000 0.000

REFERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRF 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB6'DUI c.. DATA NOT AVAILABLE FOR ALL CONDITIONS
1B65020 I n NSFC TWT 554 SHUTTLE LAUNCH T201
IB65022) 0 MSFC TWT 554 SHUTTLE LAUNCH T201S1

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.~054
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
CB65DU 1 0 MSFC NT n. SHUTTLE LAUNCH
IB65D201 II MSFC TWT n. SHUTTLE LAUNCH
1B65Dl!lI 1 <> MSFC TWT n. SHUTTLE LAUNCH

T2
1201
T20Ul

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000

REFERENCE INFORMATION
SREF •• 8950 SQ. IN
LREF 2.8•• 0 IN.
BREF S.525D IN.
lCMRP S •• 'DD IN.
YMRP 0.0000 IN.
ZMRP 0.1818 IN.
SCALE D.DDS.
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ANGLE OF ATTACK. ALPHA. DEGREES
-iD - 8 - II - " -. o 8 10

DATA SET SYN80L CONFIGURATION DESCRIPTION
18650191 0 NSFC TWT 5114 SHUTTLE LAUNCH
18650201 n: NSFC NT 5114 SHUTTLE LAUNCH
18650221 0 NSFC TWT 5114 SHUTTLE LAUNCH

T2
T201
T20lSI

ORBIN THETS BETA
D.DDD

-1.5DD D.DDD
-1.5DD 21.DDD D.DDD

REFERENCE INFORMATION
SREF 4.895D SQ. IN
LREF 2.644D IN.
BREF 1I.525D IN.
XNRP 1I.49DD IN.
YNRP D.DDDD IN.
ZMRP D.1616 IN.
SCALE D.UD1I4
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B8'0181 [.) DATA NOT AVAILABLE FOR ALL CONDITIONS
(B"D2DI II MSFC TNT 554 SHUTTLE LAUNCH T201
(B"DUI 0 MSFC TNT 554 SHUTTLE LAUNCH T20lSl

ORBIN THETS ,BETA
D.DDD

-1.500 0.000
-1.500 21'.000 0.000

P.EFERENCE INFORMATION
SREF 4.8850 841. IN
LREF 2.8440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
VMRP 0.0000 IN.
ZMRP 0.1818 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
.10

•1'

.1'

.14

l.L.
< .11U.
I-
Z .10
W....
U

l.L. .11

l.L.
W
0
U .iI

W
U
Q: .14
0
l.L.

...l
< .111

X
<

.10
>-
0
0
(D

.08W
Q:
0
I..L.

.06

.04

.011

DATA SET SYMBOL CONFIl;URATION DESCRIPTION
(B650191 0 MSFC NT 5U SHUTTLE LAUNCH
(B650201 ZI MSFC NT 5U SHUTTLE LAUNCH
(B650221 <> MSFC TWT 554 SHUTTLE LAUNCH

T2
T201
T201S1

ORBIN

-1.500
-1.500

THETS

21.000

BETA
0.000
0.000
0.000

RE~ERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMIOL
(8850191 0
18850'01 II
IIU0221 0

CONFIGURATION DESCRIPTION
MSFC NT 55. SHUTTLE LAUNCH
MSFC TWT 55. SHUTTLE LAUNCH
MSFC NT 55. SHUTTLE LAUNCH

T2
Teos
TeOlSl

ORBIN

-1.500
-1.500

THETS

21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF •• 8950 SQ. IN
LREF 2.6•• 0 IN.
BREF 5.5250 IN.
XMRP 5 •• 900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE O.DOS.
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DA TA SE T SYMBOL COtIF IGURA TlON DESCRIPTION
(865019) 0 MSFC TWT ;;;4 SHUTTLE LAUNCH
(865020) II MSFC TWT 554 SHUTTLE LAUNCH
(865022) <> NSFC TWT554 SHUTTLE LAUNCH_

T2
T201
T20lSi

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000

REFERENCE INFORMATIOH
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.49DD IN.
YMRP D.DDDD IN.
ZMRP D.1616 IN.
SCALE D.JDS4
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYM80L COHFI&URATION DESCRIPTION
(8&50U) Cl MSFC NT 554 SHUTTLE LAUNCH
(8&5020) II MSFC NT 554 SHUTTLE LAUNCH
(8&5022) <> MSFC NT n4 SHUTTLE LAUNCH

12
Tao.
T20Ul

ORBIN THE1$ BETA
0.000

- ••500 0.000
-1.500 21.000 0.000

REFERENCE INFORMATION
SREF •• 8950 S8. IN
LREF 2.6440 IN.
8REF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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ANGLE OF ATTACK. ALPHA. DEGREES
• • II

DA'" SET S'IIIBOL CONI'IGURATlON DESCRIPTION
IB65DUI Cl IISFC NT 534 SHUTTLE .LAUNCH
IB650IDI ZI

O
IISFC NT 554 SHUTTLE LAUNCH

I B65022 I IISFC TWT 554 SHUTTLE LAUNCH

T2
T201
T201S1

ORBIN THETS BETA
D.OOD

-1.50D O.ODD
-1.500 21.000 D.DOO

REFERENCE INFORIIATION
SREF 4.81150 58. IN
LREF 2.8440 IN.
BREI' 5.5250 IN.
XIIRP 5.41100 IN.
'IIIRP 0.0000 IN.
ZIIRP 0.1818 IN.
SCA LE 0.0054
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(865019) () DATA NOT AVAILABLE FOR ALL CONDITIONS
1B6S020) Zl MSFC TWT 554 SHU TiLE LAUNCH T20l
IB65022) <> MSFC TWT 554 SHUTTLE LAUNCH T20Ul

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000

REFERENCE INFORNATION
sREF •• 8950 SQ. IN
LREF 2.6•• 0 IN.
BREF 3.5250 IN.
XMRP 3 •• 900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.U03.
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ANGLE OF ATTACK. ALPHA. DEGREES
-10 - 8 - e - 4 - 2 o 2 I 8 10 IZ

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(8650191 0 MSFC TWT 554 SHUTTLE LAUNCH
(B650201 n MSFC TWT 554 SHUTTLE LAUNCH
(8650221 <> MSFC TWT 554 SHUTTLE LAUNCH

T2
T201
T201S1

ORBIN THETS BETA
D.DDD

-1.5DD D.DDD
-1.5DD 21.DDD D.DDD

REFERENCE INFORMATION
SREF 4.895D SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.490D IN.
YMRP O.OOD(' IN.
ZMRP D.1616 IN.
SCALE D. (,054
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYHBOL CONFIGURATION DESCRIPTION
IB65DU) 0 DATA NOT AVAILABLE FOR ALL CONDITIONS
(865020) II HSFC NT 5U SHUTTLE LAUNCH T201
CBII5Dl!2) <> HSFC TilT 554 SHUTTLE LAUNCH T20lSi

ORBIN THETS BETA
0.000

-1.500 0.000
-1.5DO 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.6440 IN.
BREF 8.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES
-lO - 8 .- e - 4 - 2 o 2 8 lO II

DATA SET· SYMBOL CONFIGURATION DESCRIPTION
IB6'019) (,) MSFC TWT .'S4 SHUTTLE LAUNCH
IBUOIO) II MSFC TWT 5S4 SHUTTLE LAUNCH

·1 BUOII) <> MSFC TWT 5S4 SHUTTLE LAUNCH

T2
T201
T20151

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000

RFFERENCE INFORHA.TION
SREF 4.8950 SQ. IN
LREF t.6440 ·IN.
BREF S.52'0 IN.
XMRP S.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00S4
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ANGLE OF ATTACK. ALPHA. DEGREES

DATA SET SYNBOL CONFIGURATION DESCRIPTION
C865DI91 Cl NSFC TWT 554 SHUTTLE LAUNCH
C86502DI ZI NSFC TWT 5U SHUTTLE LAUNCH
(865022) <> NSFC TWT 554 SHUTTLE LAUNCH

T2
T201
T20151

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21".000 0.000

REFERENCE INFORNA"TlON
SREF 4.8950 S8. IN
LREF 2.6440 IN.
8REF 5.5250 IN.
XNRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB6SDlSl 0 MSFC TWT 554 SHUTTLE LAUNCH
IB65020) II MSFC TWT 554 SHUTTLE LAUNCH
1B65022) <> MSFC TWT 554 SHUTTLE LAUNCH

T2
T201
T20151

ORBIN THETS BETA
0.000

-1.500 0.000
-1.50G 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOl. CONFIGURATION OESCRJPTJON
(B650U) 0 MSFC TWT 1154 SHUTTLE LAUNCH
(B65020) ZI MSFC TWT 554 SHUTTLE LAUNCH
(8850112) <> NSFC TWT 554 SHUTTLE LAUNCH

T2
T201
T20lSl

ORBJN THETS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000

REFERENCE JNFORMATJON
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
IMRP 0.1618 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES
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DATA SET SYM80L CONFIGURATION DESCRIPTION
1865DS81 () DATA NOT AVAILA8LE FOR ALL CONDITIONS
18650201 Zl HSFC NT 554 SHUTTLE LAUNCH 120S
18650221 <> HSFC TWT 554 SHUTTLE LAUNCH T201S1

ORBIN THE15 BETA
0.000

-S.500 0.000
-1,500 21,000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4800 IN.
YHRP 0.0000 IN.
IMRP 0.16S6 IN.
SCALE 0.U054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA S£T SYM80L CONFIGURATION DESCRIPTION
"( 865018 I 0<> MSFC NT n4 SHUTTLE LAUNCH
(8650201 II M$FC NT n4 SHUTTLE LAUNCH
(8650221 MSFC TWT 554 SHUTTLE LAUNCH

T2
T201
T20Ul

OR81N THETS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.8440 IN.
8REF 5.5250 IN.•
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1818 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TAN<l
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PITCHING MOMENT COEFFICIENT. CLM
DA TA SE T SYMBOL
IB65D19 I 0
I B65D2D I II
IB65D221 <>

CONFIGURATION DESCRIPTION
MSFC TWT 55.. SHUTTLE LAUNCH
MSFC TWT 55.. SHUTTLE LAUNCH
MSFC TWT 55.. SHUTTLE LAUNCH

T2
T201
T201S1

ORBIN

-1.500
-1.500

THETS

21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF ·... 8950 SQ. IN
LREF 2.6.... 0 IN.
BREF 5.5250 IN.
XMRP 5."900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.~03"
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK1
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IBUDle) 0 DATA NOT AVAILABLE FOR ALL CONDITIONS
IBUDeD) IS MSFC TVT 554 SHUTTLE LAUNCH raOl
IBUO.. ) <> MSFC TVT 554 SHUTTLE LAUNCH raOSSI

ORBIN THETS BETA
0.000

-1.500 O.ODO
-1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8e50 S8. IN
LREF 2.8440 IN.
BREF S.SUO IN.
XMRP S.4eoo IN.
YMRP 0.0000 IN.
ZMRP 0.1818 IN.
SCALE D.UDS4

MACH .80 PAGE 122



. . . . . . .

-

l(:~
If fIK

G

~ ~_/

V rr~
V

V V
/

~
V ,v

1/
Pt'" I

0.6

D••

CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYNBOL CONFIGURATION DESCRIPTION
(B65019) 0 NSFC TWT 5114 SHUTTLE LAUNCH
(B85020) IS NSFC TWT 534 SHUTTLE LAUNCH
(B6,022) <> NSFC TWT 534 SHUTTLE LAUNCH

T2
T201
T201 SI

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000

Ri~ERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1818 IN.
SCALE 0.0034
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYM80L CONFIGURATION DESCRIPTION
18UOU) CJ MlIFC NT 554 SHUTTLE LAUNCH
1865020) Zl MSFC NT 554 SHUTTLE LAUNCH
1865022) <> MSFC NT 554 SHUTTLE LAUNCH

T2
T201
T201S1

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YMRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TAtf()
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB650U) 0 MSFC TWT 554 SHUTTLE LAUNCH
1B65 020) n MSFC TWT 534 SHUTTLE LAUNCH
IB65022) <> MSFC TWT 554 SHUTTLE LAUNCH

T2
T201
T201S1

ORBIN THETS· BETA
0.000

-1.500 0.000
-1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL CONFIGURATION L'ESCRIPTION
18850U) n MSFC NT 55. SHUTTLE LAUNCH
IB85020) II MSFC TWT 554 SHUTTLE LAUNCH
IB850221 <> MSFC NT 53. SHUTTLE LAUNCH

T2
TeOI
TIOISI

ORBIN THETS BETA
0.000

-1.500 0.000
-l.5DO 2l.DDD 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5150 IN.
XMRP 5.4900 IN.
TMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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PITCHING M~MENT C~EFFICIENT. CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION
lB650191 () DATA NOT AVAILABLE FOR ALL CONDITIONS
lB65020) ZI NSFC TWT 554 SHUTTLE LAUNCH T201
(8650221 <> MSFC TWT 534 SHUTTLE LAUNCH T20lS1

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCA LE 0.0054
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CONFIGURATION BUILD-UP EFFECT ON LONGITUDINAL CHARACTERISTICS (400 INCH TANK)
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IBUOlel 0 MSFC NT 514 SHUTTLE LAUNCH
IB850201 ~ MSFC TVT 514 SHUTTLE LAUNCH
I BU02e 1 V MSFC TVT 534 SHUTTLE LAUNCH

T2
1201
T20lSi

ORBIN THETS BETA
0.000

-1.500 0.000
-1.500 21.DDD D.DDO

REFERENCE INFORMATION
SREF 4.8e50 SQ. IN
LREF 2.6440 IN.
BREF 1.'2,0 IN.
XMRP 1.4eOO IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00'4
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
-10 - 8 - II - 4 - I o 2 8 II

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B6'00I) 0 MSFC TWT '34 SHUTTLE LAUNCH
(B65Un) n MSFC TWT '34 SHUTTLE LAUNCH
(B6'002) § MSFC TWT 534 SHUTTLE LAUNCH
(BU020) MSFC TWT 534 SHUTTLE LAUNCH
(865004) MSFC TWT 534 SHUTTLE LAUNCH
(B6S022) D MSFC TWT 534 SHUTTLE LAUNCH

Tl
T2
TlO!
T201
TlO1S1
T201S1

ORBIN THETS

-1.500
-1.500
-1.500 21.000
-1.500 21. 000

BETA
0.000
0.000
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DA TA SET SYMSOL CONFIGURA TIOH DESCRIPTION
(S65001) £:) MSFC TVT 514 SHUTTLE LAUNCH 11
(S.501') ZI DATA NOT AVAILASLE FOR ALL CONDITIONS
(S.5002) ~ MSFC TWT 134 SHUTTLE LAUNCH TlOI
(S65020) MSFC TVT 514 SHUTTLE LAUNCH T201
(S.5DD4) D MSFC TWT 514 SHUTTLE LAUNCH TIOISI
(S.5D22) MSFC TWT 514 SHUTTLE LAUNCH 1201Sl

ORBIN THETS BETA
0.000
0.000

-1.500 0.000
-1.500 0.000
-1.500 21.000 0.000
-1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 1l.525D IN.
XMRP 5.4'DD IN.
YMRP D.OODD IN.
ZMRP D.1616 IN.
SCALE D.a05.

MACH .80 PAGE 130
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ANGLE OF ATTACK. ALPHA. DEGREES
• • 10 12

DATA SET SYN80L CONFIGURATION DESCRIPTION
/ 8650DS 1 0 NSFC TWT 534 SHUTTLE LAUNCH
/8UOUI 21 NSFC TWT 534 SHUTTLE LAUNCH
/ IUDD' 1 § NSFC TWT 534 SHUTTLE LAUNCH
/86902111 D NSFC TWT 534 SHUTTLE LAUNCH
/ BUDD41 NSFC TWT 5.4 SHUTTLE LAUNCH
/ IU02' 1 NSFC TWT 514 SHUTTLE LAUNCH

OR81N THETS BETA
TI 0.000
TI 0.000
TlOI -1.500 0.000
T201 -1.500 0.000
TlOISI -1.500 21. 000 0.000
nossl -1.500 21.000 0.000

REFERENCE INFORMATION
sREF 4."50 SQ. IN
LREF I.U4D IN.
BREF '.5150 IN.
XMRP' '.4SDD IN.
YMR~ '0.0000 IN.
ZNRP D.S6S6 IN.
SCALE 0.00'4

MACH .90 PAGE 131



. . .

·

;Wt
fA. r--
L:fo r--. -
~---eo
~ ..

~ f? ·-
~- A

~A
":J' ·

A ~ ..... b-

~~ ~ ~~A

~~ /
~V :/?

~~ h /'
tk- .../

~
V- A v
~ /

-

~ /
nI"

TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFJlHJRATlON DESCRIPTION
(BS5DD11 0 M'FC TVT 534 'HUTTLE LAUNCH
(BS5Dllf) II M'FC TVT 554 SHUTTLE LAUNCH
(BS5DDII ~ MSFC TWT 554 SHUTTLE LAUNCH
(IIS5DIDI M$FC TWT 554 SHUTTLE LAUNCH
(BS5DD41 D M5FC TWT 554 SHUTTLE LAUNCH
(BS'DIII . MSFC TWT '34 SHUTTLE LAUNCH

REFERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034

-lD - 8 - 6 - .. - 2 0 2 .. 6

ANGLE OF ATTACK. ALPHA. DEGREES
ORSlN THETS BETA

Tl 0.000
T2 0.000
TlOl -l.5DO 0.000
T20l -1.500 0.000
TlOlSl -l.5DD 2l.DDD 0.000
T20Ul -l.'!lD IS.DDD 0.000

8 Ie
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL. CONFIGURATION DESCRIPTION ORBIN THETS BETA
( B650011

~
MSFC TWT .54 SHUTTLE LAUNCH Tl 0.000

(B650191 MSFC TWT .54 SHUTTLE LAUNCH T2 0.000
(B650021 § MSFC TWT .54 SHUTTLE LAUNCH TlOI -I •• 00 0.000
(8650201 MSFC TWT 554 SHUTTLE LAUNCH T201 -1.500 0.000
(8650041 MSFC TWT 554 SHUTTLE LAUNCH Tl01Sl -1.500 21.000 0.000
(8650221 D MSFC TWT 554 SHUTTLE L.AUNCH T20lSl -1.500 21,000 0.000

REFERENCE INFORMATION
SREF 4.89'0 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1818 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
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DATA SET 'YMBOL CONFIGURATION DESCRIPTION
1B65001) 0 MSFC TWT'54 SHUTTLE LAUNCH
1B850n) ZI M,FC TVT 554 SHUTTLE LAUNCH
1B85002) § MSFC TWT 554 SHUTTLE LAUNCH
IB8'020) D MSFC TWT 554 SHUTTLE LAUNCH
IB850lU) MSFC TWT'54 SHUTTLE LAUNCH
1B8501l) MSFC TWT 554 SHUTTLE LAUNCH

ANGLE. OF
REFERENCE INFORMATION

sREF 4.8950 Sll. IN
LREF 2.6440 IN.
BREF 5.'250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00'4
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ATTACK. ALPHA. DEGREES
ORBIN THETS BETA
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-1.500 21.000 0.000
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OA TA SE T SI'MBOL
(865001) 0
18650(9) n
IB65002) §
IB65020)
I B65004)
I BllS022) D

CONFIGURATION DESCRIPTION
MSFC TWT.54 SHUTTLE LAUNCH 11
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT .54 SHUTTLE LAUNCH 1101
MSFC TWT 554 SHUTTLE LAUNCH T201
MSFC TWT 554 SHUTTLE LAUNCH 1101S1
MSFC TWT 554 SHUTTLE LAUNCH T201S1

ORBIN

-1.500
-1.500
-1.500
-1.500

THE 1$

2loOUO
2loOOO

BETA
0.000
0.000
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
I'MRp· 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.U054
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYNBOL CONFIGURATION DESCRIPTION ORBIN THETS BETA
(865001)

~
NSFC TWT 55. SHUTTLE L.AUNCH n 0.000

1865Dlll) NSFC TWT 55. SHUTTLE LAUNCH 12 0.000
18UOOe)

~
NSFC TWT 55. SHUTTLE LAUNCH nOl -1.500· 0.000

18UDeO) NSFC TWT 554 SHUTTL.E LAUNCH 1201 -1.500 0.000
1865004 ) NSFC TWT 55. SHUTTLE LAUNCH noul -l.500 21.00U 0.000
18uoa2 ) D NSFC TWT 55. SHU!TLE LAUNCH TtOUI -1.500 2l.DOO 0.000

MACH 4.96

REFERENCE INFOR~ATION

SREF •• 8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
'.0

D••

D.'

0.4
Z
U.
I-
Z 0.1
W

U

lJ..
lJ.. 0.0
W
0
U

W
U -0.1a::
0
lJ..

-'< -0.4
::E
a::
0z

-0.6

-0.8

. . ~

~
~

~9 p
d v -.J.

~--

~
...
u

~

~
~

--Jj

f#~

-l.D

-10 - B - . - 4 - 2 o 2 4 • B 10 \2

DA TA SE I' SI'MBOL
IBUDDII 0
IBssaS91 n
IBSSDD21 §
IBSSD2D I
I BssaD4 I
IBUa22) D

CONFIGURATION DESCRIPTION
MSFC TWT S54 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

11 0.000
T2 0.000
1101 -1.500 0.000
1201 -1.500 0.000
110151 -1.500 21.000 0.000
T20151 -1.500 11.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.5440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
I'MRP 0.0000 IN.
ZMRP 0.1516 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
a.o

D.'
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYH80L CoH"JGURATlON OESCRJPTlON
18UOOS I 0 HSf>C TWT 554 SHUTTLE LAUNCH n
18&501111 ZI DATA NOT AVAJLA8LE ,.OR ALL CONDITJONS
18U0021 § HS,.C NT 554 SHUTTLE LAUNCH not
18&50201 D HS,.C NT 554 SHUTTLE LAUNCH TaOI
18&5004 I HSFC TWT 554 SHUTTLE LAUNCH n01SI
IB&50221 HSFC NT 534 SHUTTLE LAUNCH TI01SI

ORBJN THETS BETA
0.000
0.000

-t.500 0.000
-1.5CO 0.000
-1.500 21.000 0.000
-1.500 21.000 .• O.OliO

REFERENCE IN,.ORNATION
SREF 4.8950 S8. IN
LRE,. 2.&440 IN.
BREF 5.5250 IN.
XHRP 5.49DO IN.
YHRP 0.0000 IN.
ZHRP 0.1&16 IN.
SCALE o.oD34
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
&.0

D.'
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ANGLE OF ATTACK. ALPHA. DEGREES
OA TA SE T STMBOL CONFIGURATION DESCRIPTION ORBIN THETS BETA
(B6S0DI)

~
MSFC TWT 5'" SHUTTLE LAUNCH n 0.000

(B650191 MSFC TWT 5'4 SHUTTLE LAUNCH T2 0.000
(B6S0D21 § MSFC TWT 5'" SHUTTLE LAUNCH nOl -1.500 0.000
(B6S0201 MSFC TWT " .. SHUTTLE LAUNCH T201 -1.500 0.000
(B6500.. I MSFC TWT " .. SHUTTLE LAUNCH 1101$1 -1.500 21.000 0.000
(865022 I D MSFC TWT 5'" SHUTTLE LAUNCH T2')1 Sl -1.500 21.000 0.000

REFERENCE INFORMATION
SREF ".8950 SQ. IN
LREF 2.6440 IN.
BREF '.5250 IN.
XMRP '.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00'4
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
'.0
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~
0::
0
Z

-a.6

-aa - 8 - 8 - 4 - 2 a 2 8 • aa ••
DATA SET SYNBOL CONFIGURATION DESCRIPTION
I B65001 1 0 NSFC TWT 5114 SHUTTLE LAUNCH
IB650U) II NSFC TWT 5114 SHUTTLE LAUNCH
IBUDOe) ~ NSFC TWT 5114 SHUTTLE LAUNCH
IBIIS02D) D NSFC TWT 5114 SHUTTLE LAUNCH
1811'004) NSFC TWT S1I4 SHUTTLE LAUNCH
1811S022 1 NSFC TWT 5114 SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
ORBJN THETS BETA

Ta a.ooo
T2 0.000
nOI -1.500 0.000
T201 -1.500 0.000
n01S1 -1;500 21.000 0.000
T::OUI -1.500 21.000 0.000

REFERENCE INFORNATION
SREF 4.allSO SQ. IN
LREF 2.6440 IN.
BREF 1I.5250 IN.
XNRP '.4iOO IN.
YNRP o.aooo IN.
ZNRP 0.1616 IN.
SCALE 0.001l4
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
a.D
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-0.6

ANGLE OF ATTACK. ALPHA. DEGREES

-1.2
-12 -10 - 8 - 6 - 4 - 2 o 2 8 12

DATA SET SYNSOL CONFIGURATION DESCRIPTION
I S65 0011 0 NSFC TWT 554 SHUTTLE LAUNCH
IS65019) II NSFC TWT 554 SHUTTLE LAUNCH
IS650021 § NSFC TWT 554 SHUTTLE LAUNCH
IS650201 NSFC TWT 554 SHUTTLE LAUNCH
IS65004) NSFC TWT 554 SHUTTLE LAUNCH
(865022) D NSFC TWT 554 SHUTTLE LAUNCH

ORBIN THETS SETA
11 11.0110
T2 0.000
nOI -1.50!) 0.000
T201 -1.500 0.000
nOlSl -1.500 21.000 0.000
T20lSl -1.5011 21.1100 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN."
SREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE· 0.0054
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
1.0

D.'

-D.'

0.4
Z
U

.-
Z D••
W

U

l&..
l&.. 0.0
W
0
U

W
U -O~.a::
0
l&..

-l
< -0.4
:l:
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DATA SET SYM80L CONFIGURATION DESCRIPTION
(BUDDI) t:) MSFC TWT 554 SHUTTLE LAUNCH
(BUOU) II MSFC TWT 5S4 SHUTTLE LAUNCH
(B85002) § MSrC NT 5se SHUTTLE LAUNCH
(885020) D MSFC TWT 5S4 SHUTTLE LAUNCH
(BUOD4) MSFC TWT 5se SHUTTLE LAUNCH
(BU022) MSFC NT sse SHUTTLE LAUNCH

REFERENCE INFORMATION
SREr 4.8S50 SQ. IN
LREF 2.6440 IN.
BREF '.5250 IN.
XMRP S.4S0D IN.
YMRP 0.0000 IN.
ZMRP 0.1816 IN.
SCALE 0.00'.

-I ••
-12 -10 - 8 -. - 4 - 2 0 e 4 •

ANGLE OF ATTACK. ALPHA. DEGREES
OR8IN THETS BETA

11 0.000
12 0.000
1101 -1.500 0.000
T201 -1.500 0.000
1101SI -1.500 21.000 0.000
TIOISI -1.500 ILODO 0.000

8 10 II
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
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-S.D
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DATA SET SYM80L CONFIGURATION DESCRIPTION
(865 1'01) 0 MSFC TWT 554 SHUTTLE LAUNCH Tl
(8651'19) n DATA NOT AVAILABLE FOR ALL CONDITIONS
(865002) § NSFC TWT 554 SHUTTLE LAUNCH TlOI
(865020) NSFC TWT 554 SHUTTLE LAUNCH T201
(865004) NSFC TWT 554 SHUTTLE LAUNCH Tl01SI
(865022) D MSFC TWT 554 SHUTTLE LAUNCH T20iSI

ORBIN THE 1$ BETA
0.000
0.000

-1.500 0.000
-1.500 0.000
-1.500 21.000 0.000
-1.500 2l.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LONGITUDINAl CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES

DA TA SET SYIlBOL CONFIGURATION DESCRIPTION ORBIN THETS BETA REFERENCE INFORMA 11 ON
IBII5001 I

~
IlSFC TWT 554 SHUTTLE LAUNCH 11 G.DDD SREF 4.8950 58. IN

IBII50191 MSFC TWT 554 SHUTTLE LAUNCH T2 0.000 LREF' 2.11440 IN.
IBU0021 § MSFc NT 554 SHUTTLE LAUNCH 1101 -1.500 G.DGG BREF' 5.5250 IN.
IBII50201 IlSFC TWT 534 SHUTTLE LAUNCH 1201 -1.500 G.ODD XIlRP 5.4900 IN.
IB1I50Q41 MSFC NT 554 SHUTTLE LAUNCH 110151 -1.500 2LDDD 0.000 . YMRP 0.0000 IN.
IBII50221 D MSFC TWT 554 SHUTTLE LAUNCH T201U -1.500 21.000 O.DGG ZMRP 0.16111 IN.

SCALE 0.0054
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
•ID

••1

.ID

.41

<
U

.40

t-
Z
W....
U .11

lL..
lL..
W
0 .10
U

W
U
a::
0 .as
lL..

...J
<.... .10
X
<

.n

.10

.05

. . . . . . ...

I

.

........ -.... .. ~ -
.... .. -.. ..

-"'H~

-
~ - -~

~ - -- -- - -A A A
"""i

A

- - - ~~ -- -..
-10 -. -. - 4 - I o I 6 • 10 I.

DATA SET SYM80L CONFIGURATION DESCRIPTION
(865001) 0 MSFC TWT 514 SHUTTLE LAUNCH
(865019) n MlIFC TWT 514 SHUTTLE LAUNCH
(865002) ~ MSrC TWT 514 SHUTTLE LAUNCH
186502D) MSFC TWT 514 SHUTTLE LAUNCH
(865004) MSFC TWT 514 SHUTTLE LAUNCH
18U022) D MSFC TWT 514 SHUTTLE LAUNCH

ANGLE ~F ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

Ta 0.000
T2 0.000
TaOI -1.500 0.000
T201 -1.500 0.000
Ta01SI -1.500 21.000 0.000
T2"1$1 -1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 1.5250 IN.
XMRP 1.4900 IN.
YMRP O.OOoD IN.
ZMRP 0.1616 IN.
SCALE 0.POS4

MACH .60 PAGE 145
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYNBOL CONFIGURATION DESCRIPTION
(BUOOI) 0 NSFC NT 554 SHUTTLE LAUNCH n
(8ll50U) ~zs DATA NOT AVAILABLE FOR ALL COf/DITIONS
Ull500e) NSFC NT 554 SHUTTLE LAUNCH nOI
Ull5DeO) IISFC NT 554 SHUTTLE LAUNCH T201
(8ll50D4 ) IISFC NT 554 SHUTTLE LAUNC"H nOI SI
U.,022) IISFC TWT 554 SHUTTLE LAUNCH TeOlSl

ORBIN THETS BETA
0.000
0.000

-1.500 0.000
-1.500 0.000
-1.500 21.000 0.000
-1.500 21.000 0.000

REFERENCE INFORIIATION
SREF 4.8950 SI. IN
LREF 2.8440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
TIIRP 0.0000 IN.
ZIIRP 0.1616 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
I B6.DOI' Cl MSFC TWT "4 SHUTTLE LAUNCH
IB6.019) II MSFC TWT "4 SHUTTLE LAUNCH
IB6.002) § MSF'C TWT "4 SHUTTLE LAUNCH
IB6.02D) D MSFC TWT "4 SHUTTLE LAUNCH
I B65004 J MSFC TWT "4 SHUTTLE LAUNCH
I B6.022) MSFC TWT.14 SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

fI 0.000
T2 0.000
flOI -1.'00 0.000
T201 -1.'00 0.000
flO1$1 -1.'00 21.000 0.000
T2·')1$1 -1.'00 11.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF ' •• 2.0 IN.
XMRP '.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00'4
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ANGLE OF ATTACK. ALPHA. DEGREES
OA TA SET SYNBOL CONF IGURA TlON DESCRIPTION
IB&SOOII 0 NSFC NT 51. SHUTTLE LAUNCH
I BUOn I II NSr-C NT 5U SHUTTLE LAUNCH
IBUOOIII § NSFC TWT 1lI4 SHUTTLE LAUNCH
I Bes 0110 I D NSFC TWT 1lI4 SHUTTLE LAUNCH
IBeS0041 NSFC NT 554 SHUTTLE LAUNCH
I BUOIIII I NSFe TWT 554 SHUTTLE LAUNCH

n
T2
nOI
T201
T101SI
T201S1

ORBIN THETS BETA
0.000
0.000 '

-1.500 0.000
-1.500 0.000
-1.500 21.000 0.000
-1.500 21.000 0.000

REFERENCE INFORNATION
'SREF 4.81150 st. IN
LREF 11.6440 IN.
BREF 5.51150 IN.
XNRP 5.41100 IN.
YNRP 0.0000 IN.
ZNRP 0.1&16 IN.
SCALE 0.0014

MACH 1.10 PAGE 148
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ANGLE OF ATTACK. ALPHA. DEGREES
DA TA SET SYNBOL CONFIGURATION DESCRIPTION ORBIN THETS BETA
186500S)

~
NSFC TWT 5U SHUTTLE LAUNCH n 0.000

18650S9) NSFC TWT 554 SHUTTLE LAUNCH n 0.000
1865002 ) §. NSFC TWT 554 SHUTTLE LAUNCH nOl -1.500 G.DDD
IB65020) NSFC TWT 534 SHUTTLE LAUNCH nOl -1.500 0.000
IB65004 ) NSFC TWT 534 SHUTTLE LAUNCH nOlSl -1.500 2S.DDD 0.000
1B65022) D NSFC TWT 554 SHUTTLE LAUNCH nOlSl -1.500 2J.DDD 0.000

REFERENCE INFORNATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.16S6 IN.
SCALE 0.0054
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DATA sET SYNBOL CONFIGURATION DESCRIPTION
IBII5DDII n NSFC TWT.54 SHUTTLE LAUNCH
IBII5DUI II NSFC TWT.54 SHUTTLE LAUNCH
I BII5D021 § NSFC TWT 554 SHUTTLE LAUNCH
IBe.020) D NSFC TWT ••4 SHUTTLE LAUNCH
IBII50lU I NSFC NT 554 SHUTTLE LAUNCH
IB1I5022) NSFC TWT ••4 SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
OR8IN THETS 8ETA

n 0.000
T2 0.000
n01 -1.'00 0.000
n01 -1.'00 0.000
n01S1 -1.'00 21.000 0.000
T201S1 -1.'00 21.000 0.000

REFEREHCE INFORNA T10N
SREF 4.8150 SQ. IN
LREF 2.6440 IN.
BREF ' •• 2.0 IN.
XNRP '.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE D.DDS4
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYNBOL CONFIGURATION DESCRIPTION
(869001) 0 NSFC TWT 514 SHUTTLE LAUNCH n
(869019) n DATA NOT AVAILABLE FOR ALL CONDITIONS
(869002) § NSFC TWT 514 SHUTTLE LAUNCH HOl
(869020) NSFC TWT 554 SHUTTLE LAUNCH T201
(869004) NSFC TWT 554 SHUTTLE LAUNCH n01S1
(865022) D NSFC TWT 534 SHUTTLE LAU'ICH T201S1

ORBIN THETS BETA
0.000
0.000

-1.500 0.000
-1.500 0.000
-1.500 21.000 0.000
-1.500 21.000 0.000

REFERENCE INFORNATION
SREF 4.8990 se. IN
LREF 2.6440 IN.
BREF 5.5290 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0034
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYNBOL CONFIGURATION DESCRIPTION
IB8'001) 0 NSFC NT ',4 SHUTTLE LAUNCH
IBUOUl) n NSFC TWT 514 SHUTTLE LAUNCH
(861002) § NSFC NT 514 SHUTTLE LAUNCH
IS8'020) NSFC NT'34 SHUTTLE LAUNCH
IB5'004) D NSFC TWT 514 SHUTTLE LAUNCH
I BU022) MSFC TWT'34 SHUTTLE LAUNCH

n
T2
nOl
T201
nOlSl
T20lSl

ORBIN THETS

-1.500
-1.500
-1.500 21.000
-1.500 21.000

BETA
0.000
0.000
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 sa. IN
LREF 2.6440 IN.
BREF 1.'250 IN.
XMRP 1.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0014
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYNBOL CONFIGURATION DESCRIPTION
(SUDOl) CJ NSFC TWT 554 S:iUTTLE LAUNCH
(1l.5DUI) II NSFC TWT 554 SHUTTLE LAUNCH
(11050021 § N5FC TWT 554 SHUTTLE LAUNCH
(1II.50BO) D NSFC TWT 554 SHUTTLE LAUNCH
(SUDD4) NSFC TWT 554 SHUTTLE LAUNCH
(S05DBB) NSFC TWT 554 SHUTTLE LAUNCH

ORBIN THETS BETA
n 0.000
TB 0.000
nOI -1.500 0.000
1201 -1.500 0.000
nOI SI -1.500 21. DOD 0.000
12elSl -1.500 21. DOD 0.000

REFERENCE INFORNATION
SREF 4.8950 S8. IN
LREF ••6440 IN.
BREF 5.5.50 IN.
XNRP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE D.O~54
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET S'(MBOL CONF"IGURATION DESCRIPTION
(B650011 0 MSFC NT 5114 SHUTTLE LAUNCH n
(B650UI II DATA NOT AVAILABLE FOR ALL CONDITIONS
(8650021 § MSFC TWT U4 SHUTTLE LAUNCH nOI
(8650201 MSFC TWT 5114 SHUTTLE LAUNCH T201
CB650CUI MSFC TWT 5114 SHUTTLE LAUNCH nOISI
(8650221 D MSFC TWT U4 SHUTTLE LAUNCH T2C'SSI

ORBIN THETS

-1.500
-1.500
-1.500 21.000
-1.500 l!l.DDD

BETA
0.000
0.000
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8UO SQ. IN
LREF 2.6440 IN.
BREF 1I.5250 IN.
XMRP 1I.490D IN.
'(MRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYM80L CONFIGURATION DESCRIPTION
18650DI) 0 MSFC TWT 534 SHUTTLE LAUNCH
(865019) n MSFC TWT 554 SHUTTLE LAUNCH
(865002) § MSFC TWT 554 SHUTTLE LAUNCH
I SUDZO) MSFC TWT 534 SHUTTLE LAUNCH
(865004) MSFC TWT 554 SHUTTLE LAUNCH
1865022) D MSFe TWT 554 SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

n O.ODO
T2 D.DDD
nOI -1.50D O.DOD
Tl!OI -1.500 D.DDD
nOSSI -1.50D 21.0DD D.DDD
Tl!CSSI -1.5DD 1!1 • DDD D.DDD

REFERENCE INFORMATION
SREF 4.U50 SQ. IN
LREF 2.644D IN.
BREF 5.525D IN.
XMRP 5.49Do IN.
YMRP o.DoDo IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B&5DOII 0 MSFC TWT"4 SHUTTLE LAUNCH
(B&5DUI II IISFC TWT"4 SHUTTLE LAUNCH
(B&50021 § IISFC TWT"4 SHUTTLE LAUNCH
(BUD2DI IISFC TWT 554 SHUTTLE LAUNCH

. (B&5D041 IISFC NT 554 SHUTTLE LAUNCH
(8850221 ~ MSFC TWT 554 SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

Ta 0.000
T2 0.000
TaOI -1.500 0.000
T201 -1.500 0.000
TaOUl -1.500 21.000 0.000
T20Ul -1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 58. IN
LREF 2.6440 IN.
BREF S.SUD IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.DDS4
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS . .

....-
cr- - - ~

~~

... .. ... .. -.............

~..
~~ '""" . H=..

-........

~ "..... ~

r::L - '"'~- .... -
-.:= -----e ........

~

... ~ B..
~

~

~
---..,
~.A ~.. ~ r---- F:::I.

~ ~

~ ""'"IJr ........ ~~

". ~ -- ...
~-

"" ~
~

1&

.1.

•1'

.1'

.14

lJ..
< .11U.
~

Z .1'W

U

lJ.. .1'
lL.
W
0
U .le

W
U
0:: .14
0
lJ..

...J
< .11

X
<
>-

.10

0
0
CD
W .OB
0::
0
lL.

.DO

.04

.02

-10 -. -. - 4 - I o I 4 • 10 II

D~TA SET SYNBOL CONFIGURATION DESCRIPTION
I 116'DDI 1 Cl NSFC TWT 554 SHUTTLE LAUNCH
IIl65DS91 II NSFC TWT 554 SHUTTLE LAUNCH
IB65D021 ~ NSFC TWT 554 SHUTTLE LAUNCH
IB65D2DI NSFC TWT 554 SHUTTLE LAUNCH
IB65DD41 NSFC TWT 554 SHUTTLE L~UNCH

IB65D221 ~ NSFC TWT 554 SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

n 0.000
T2 0.000
nOI -1.500 0.000
T201 -1.500 0.000
nonl -1.500 21 .000 0.000
nonl -1.500 21.000 0.000

REFERENCE INFORNATION
SREF ... Bil5D SQ. IN
LREF 2.6UD IN.
BREF 5.5250 IN.
XNRP 5.4SDD IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SC~LE D.DDH
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DATA SET SYMSOL CONFIGURATION DESCRIPTION
(S65DD1) Cl MSFC TWT 554 SHUTTLE LAUNCH
(8UDIe) II MSFC TWT 554 SHUTTLE LAUNCH
(SUDDa) § MSFC NT 554 SHUTTLE LAUNCH
(BUDIID) D MSFC TWT 554 SHUTTLE LAUNCH
(BUDD4) MSFC TWT 554 SHUTTLE LAUNCH
(BUDIIII) MSFC TWT 554 SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
ORBIN THETa BETA

n D.D·DD
T2 D.DDD
nOl -1.50D D.ODD
T201 -1.5DD D.DDD
nOUl -1.5DD 21.DDD D.DDD
T20Ul -1.5DD 21.DDD D.DDD

REFERENCE INFORMATION
SIlEF 4.SlISD 51. IN
LREF 2.644D IN.
BREF 5.525D IN.
XMRP 5.49DD IN.
YMRP D.DDDD IN.
ZMRP D.1616 IN.
SCALE D.DD54
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
I B6500! ) n MSFC TWT 554 SHUTTLE LAUNCH n
IBS501el ~ DATA NOT AVAILABLE FOR ALL CONDITIONS
I Bs5 002 I ~ MsFC TWT 5,. SHUTTLE LAUNCH nOl
IBS50201 MSF': TWT 5,. SHUTTLE LAUNCH 120S
IBS50041 D MSFC TWT 554 SHUTTLE LAUNCH nons
IBS50221 MSFC TWT 554 SHUTTLE LAUNCH Tl:01U

ORBIN THETS BETA
D.DDD
D.DDD

-S.5DD D.DDD
-s .5DD D.DDD
-s.5DD IS.DDD D.DDD
-S,5DD IS.DDD D.DDD

REFERENCE INFORMATION
sREF 4.8950 SQ. IN
LREF 2.6440 IN'
BREF 5.5Z'U IN.
XMRP 5.4900 IN.
YMRP D.DOOD IN.
ZMRP D.1616 IN.
SCA~E 0.ODS4
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(BU0011 0 MSFC NT 554 SHUTTLE LAUNCH
(BU DUI I n N&FC NT 554 SHUTTLE LAUNCH
(B85001t1 ~ MSFC TWT 554 SHUTTLE LAUNCH
(IIUOItOI MSFC NT 554 SHUTTLE LAUNCH
(BUDD. I MSFC TWT 55. SHUTTLE LAUNCH
(BUOIt'1 N&FC TWT 554 SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

Tl 0.000
TI 0.000
nos -1.500 0.000
nOI -1.500 0.000
nOlSl -1.500 11.000 0.000
TIClSl -1. SOD 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 .58. IN
LREF 1t.644D IN.
BREF 5.51t5D IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZltRP 0.1816· IN.
SCALE. 0.0054
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B6'0011 0 MSFC TWT 554 SHUTTLE LAUNCH
(BUOIllI z:s MSFC TWT '54 SHUTTLE LAUNCH
(B6'OO.1 § MSFC TWT 554 SHUTTLE LAUNCH
(B6'0101 D MSFC TWT 554 SHUTTLE LAUNCH
(BUOO.Jj HSFC TWT 554 SHUTTLE LAUNCH
(BU0221 HSFC TWT '54 SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

TI 0.000
T. 0.000
TlOl -1.500 0.000
T.Ol -1.500 0.000
Tl01Sl -1.500 21.000 0.000
T.OtSl -1.500 .1.000 0.000

REFERENCE INFORMATION
SREF 4.88'0 SQ. IN
LREF 2.6440 IN.
BREF 5.5.50 IN.
XHRP 5.4900 IN.
YHRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.G054
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ANGLE OF ATTACK. ALPHA. DEGREES

DATA SET SYIIBOL CONFJGURATION DIi=SCRJPTlON
IB6500&-) 0 IISFC TWT 5U SHUTTLE LAUNCH T1
IBG50S81 ZI DATA NOT AVAJLABLE FOR ALL CONDJTJONS
IBG50021 § IISFC TWT 554 SHUTTLE LAUNCH nOI
IB65020) IISFC TWT 554 SHUTTLE LAUNCH nOI
IB050041 IISFC TWT 5U SHUTTLE LAUNCH nOlSI
I au 021) D MSFC TWT 554 SHUTTLE LAUNCH TI!?lSl

ORBIN THETS BETA
O.OOD
0.000

-1.500 0.000
-1.500 D.OOO
-1.500 21.000 0.000
-1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.895D SQ. IN
LREF 2.644D IN.
BREF 5.5250 IN.
XIIRP ';4900 IN.
YIIRP O.OOOD IN.
ZIIRP D.S616 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
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ANGLE GF ATTACK. ALPHA. DEGREES
DATA SE T SYMBOL CONFJGURATJON OESCRJPTJON ORIiIN THETS BETA
186'0011 ~

MSFC T14T '1I4 SHUTTLE LAUNCH TI 0.000
186'0191 NSFC T14T '1I4 SHUTTLE LAUNCH T2 0.000
ISS'0021 § NSFC TWT '1I4 SHUTTLE LAUNCH Tl01 -1.500 0.000
ISS50201 NSFC TI<IT '1I4 SHUTTLE LAUNCH T201 -1.500 0.000
ISS50041 NSFC 11<1T '1I4 SHUTTLE LAUNCH Tl01S1 -1.500 21.000 0.000
IS650221 D NSFC TWT 5114 SHUTTLE LAUNCH TE01Sl -1.500 U.DDO 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
SREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B650011 0 MSFC TWT 554 SHUTTLE LAUNCH
(8650191 II MSFC TWT 554 SHUTTLE LAUNCH
(8e5001) § MSFC NT 554 SHUTTLE LAUNCH
(8115020) D M8FC TWT 554 SHUTTLE LAUNCH
(865004) MSFC TWT 554 SHUTTLE LAUNCH
(8115022) M8FC TWT 5U SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
ORBIN THETS BETA

n 0.000
T2 0.000
nOI -1.500 0.000
TlOI -1.500 0.000
Tl01SI -1.500 21.000 0.000
T201S1 , -1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
yMRP 0.0000 IN.
ZMRP 0.1616 IN:
SCALE 0.0054

MACH 1. 10 PAGE 164



TANK DIAMETER EF.FECTS ON LONGITUDINAL CHARACTERISTICS
• 1&1

•1'

.11'

.14

.Ie

CD
<
U .1:0

I-
Z

.i'W....
U.....
LL .ie
LL
W
0
U .14

W
U
0::
0 .11:
LL

-l
< .10

X
<
W • Oil
(/)

<
CD

.0iJ

.04

.02

. . . . . ...

~ r-...- -~1"--- __ - ----F-"-IoJ - ---~ ~ ....
t--.-. ---.......

~

~ - .... '" --- ~ t"'---c::s - .....- .. -- ~ I"" F""

A..
"V ....

Ie.
"Ii... - ~ .

"-
~

~
.-

~

~ ~
F

... -A --~
G t---A i:"I- -~... ...

ANGLE ~F ATTACK. ALPHA. DEGREES
-10 - 8 - 8 - 4 - I: o I: 4 6 8 !O II:

DATA SET SYMBOL CONFI~URATION DESCRIPTION
I B650011 Cl IlSFC TWT 534 SHUTTLE LAUNCH
I B65 0191 II IlSFC TWT 534 SHUTTLE LAUNCH
I B6500li! I § MSFC TWT 534 SHUTTLE LAUNCH
I B650li!D I MSFC TWT 534 SHUTfLE LAUNCH
I B650041 MSFC T>lT 534 SHUTTLE LAUNCH
IB650li!li!1 D MSFC TWT 534 SHUTTLE LAUNCH

n
T2
nOI
T201
U0151
T20151

ORBIN

-1.500
-1.500
-1.5DO
-1.50D

THETS

21.DOO
21.0DO

BETA
O.ODO
D.DOD
O.ODD
D.DDO
D.ODO
D.ODD

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 5.49DD IN.
YMRP D.DDOD IN.
ZMRP 0.1616 IN.
SCALE O.DD54
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
.10
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U
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W
0
U .i4

W
U
~
0 .11
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< .iD

X
<
W •DS
(/)
<m

.113

.04

•112

. . . . . . . . . . .

i

.

~ - - ....- - - L.,O

b.. - - -.... II.. -
II.. II..

r:L..
..- - ....- .... ... .. - I........ - 1- ~

A. ~ A ___ ;m-.. ~

----A- ~- r--__ eA. -A A ~G- - F)

- 1'0
~ - ... .. ..

DATA SET SYMBOL CONFIGURATION DESCRIPTION
I B650DI ) Cl MSFC NT 534 SHUTTLE LAUNCH
11l65DIll) II MSFC TWT 534 SHUTTLE LAUNCH
(1165002) ~ MSFC TWT 534 SHUTTLE LAUNCH
IB65DID) MSFC TWT 534 SHUTTLE LAUNCH
IBe5DD4) MSFC TWT 554 SHUTTLE LAUNCH
(BnOIl!) NSFC TWT 554 SHUTTLE LAUNCH

- 2

REFERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XHRP 5.4900 IN.
YMRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE D.00S4

.DD-u

MACH

-iD

1.S7

- Ii - e - 4

ANGLE OF

n
T2
nOI
T201
nOlsl
T201S1

a 2 4 e

ATTACK. ALPHA. DEGREES
ORBIN THErs BETA

0.000
0.000

-1.500 0.000
-1.500 0.000
-1.500 2J .000 0.000
-1.500 2J .000 0.000

8
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
•10

• 110

.1•

•14

.11

CD
<
U .10

t-
Z .llW.....
U.....
u.. .l.
u..
W
0
U .l4

W
U
0=
0 .ll
u..
...J
< .lD

X
<
W .DS
(fl
<
CD

.De

.04

.02

. . .

.

-

~ ~ .... .... -0I-~
II. II.

II.
~

l-" ~
II. .... "- - - --.... - ~ ....... ..,

A.

~
~-... ... .....

ANGLE GF ATTACK. ALPHA. DEGREES
-lD - " - 6 - 4 - I D I 4 I lD II

DATA SET SYIlBOL CONFIGURATION DESCRIPTION
(B85 0011 0 HSFC TWT 5114 SHUTTLE L.. UNCH n
(B85019) ZS DA TA NOT AVAI LABLE FOR .:L .. CONO IrIONS
(B65 002 1 § IlSFC TWT 5114 SHUTTLE LAUNCH nOI
(9650201 IlSFC TWT 5114 SHUTTLE LAUNCH T201
(B850041 D IlSFC TWT 5114 SHUTTLE LAUNCH nOtSl
(B650221 IlSFC TWT 534 SHUTTLE LAUNCH TeOtSl

ORBIN THETS BETA
0.000
0.000

-1.500 0.000
-1.500 0.000
-1.500 21 .000 0.000
-1.500 21.000 0.000

REFERENCE INFORIIATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XIlRP 3.4900 IN.
YIlRP 0.0000 IN.
ZIlRP 0.1616 IN.
SCALE 0.00S4·
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS. . . . . . . .
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.1'

.14

.1.

m
<u .10

to-
Z .a.w
u-I.&.. .a.
I.&..
W
0
U .a.

W
U
Q:
0 .a.
I.&..

-l
< .aD-X
<
W .0'
(/)

<m
.De

.04

.01

.00
-t~ -10 -. - G -. -. o • • • aD n

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYNBOL CONFIGURATION DESCRIPTION ORBIN THETS BETA
IB6;;0011

~
NSFC NT 534 SHUTTLE LAUNCH n 0.000

1.6501111 NSFC TWT 534 SHUTTLE LAUNCH T2 0.000
IB650021

~
NSFC NT 534 SHUTTLE LAUNCH nOI -a.500 0.000

1.650201 NSFC TWT 534 SHUTTLE LAUNCH T201 -1.500 0.000
IBU0041 NSFC TWT 534 SHUTTLE LAUNCH nOISI -1.500 21.000 0.000
IBU0221 D NSFC TWT 534 SHUTTLE LAUNCH T20Ul -1.500 21.000 0.000

MACH 4.96

REFERENCE INFORNATION
SiEF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XNRP 3.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0034
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
a.0

D••

-0.6

0.4
Z
U.
~

Z D.ew.....
u.....
I.L.
I.L. 0.0
W
0
U

W
U -0.2a::
0
I.L.

-l
< -0.4
~
a::
0z

-0.6

PITCHING MOMENT COEFFICIENT. ClM
.115 .25 .20 .15 .aD .05 .00 -.05 -.10 -.15 -.20 -.25 -.110 -.115 -.40

DATA SET SYHBOl. CONFIGURATION DESCRIPTION
(B65001) 0 HSFC TWT 5114 SHUTTLE LAUNCH
(B65019) n~ NSFC TWT 5114 SHUTTLE LAUNCH
(865002) ~ NSFC TIoIT 5114 SHUTTLE LAUNCH
(B65020) NSFC TWT 5114 SHUTTLE LAUNCH
(B650D4) HSFC TWT 5114 SHUTTLE LAUNCH
(B65022) D N5FC TWT SlI4 SHUTTLE LAUNCH

11
T2
1101
1201
'1101$1
T20151

ORBIN THETS

-1.500
-1.500
-1.500 h.ooo
-1,500 21,000

BETA
0.000
0.000
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 58. IN
LREF 2.6440 IN.
BREF 1I.5250 IN.
XHRP 1I.4900 IN.
YHRP D.OOOO IN.
ZHRP 0.1616 .IN.
SCALE O. 00114
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
S.o

0 ••

a ••

0.4
Z
U.
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Z 0.1
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lJ..
lJ.. 0.0
W
0
U

W
U -o.e
Ck:
0
lJ..

....J
<: -0.4
~
Ck:
0
Z

-0 ••

-0.'

-1.0
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~
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Il

~
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~ 9£1_
~

~
(7 rD<1

'-f7'

i ~'J2( ~

r/<I r~ -----

~

~

.'5 .'0 .25 .20 .S5 .SO .05 .00 -.05 -.SD -.S5 -.20 ..,.25 -.'0 -.'5 -.40

PITCHING M~MENT C~EFFICIENT. ClM
DATA SET SYNSOL CONFIGURATION DESCRIPTION
1SUDOl) 0 NSFC TWT 554, SHUTTLE LAUNCH 11
IS65D19) ZI DATA NOT AVAILABLE FOR ALL CONDITIONS
1BUDDe) § NSFC TWT 554 SHUTTLE LAUNCH 1101
18&5020) NSFC NT 534 SHUTTLE LAUNCH 1201
(865004) D IISFC TWT 554 SHUTTLE LAUNCH 110SS1
(865022) NSFC TWT 554 SHUTTLE LAUNCH T20SS1

ORBIN THETS BETA
0.000
0.000

-1.500 0.000
-1.500 0.000
-1.500 21.000 0.000
-1.500 21.000 "0.000

REFERENCE INFORIIATION
SREF 4.8950 SlI. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XIIRP 5.4900 IN.
YNRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
&.0

-0.8

0.'

-s.O

0.4
Z
U......
Z 0.1
W

U--lJ..
lJ.. 0.0
W
0
U

W
U -0.1a::
0
lJ..

...J
< -0.4
2:
a::
0z

-0.6

PITCHING MOMENT COEFFICIENT.

-s.l!
.4t. .115 .50 .l!5 .l!0 .15 .lD .05 .00 -.05 -.SD -.as

ClM
-.20 -.25 -.50 -.5' -.40

DATA SET SYMBOL CONFIGURATION DESCRIPTION
!li6' DOS) 0 NSFC TWT '54 SHUTTLE LAUNCH
(BUOle) IS NSFC TWT '54 SHUTTLE LAUNCH
(SUDOl!) ~ NSFC TWT '54 SHUTTLE LAUNCH
lS6'D!!0) NSFC TWT '~4 SHUTTLE LAUNCH
(SUD04) NSFC TWT 554 SHUTTLE LAUNCH
(BUD!!!!) D NSFC TWT '54 SHUTTLE LAUNCH

ORBIN THETS BETA
TI 0.000
T2 0.000
TlOI -1.'00 0.000
T201 -l.'OO 0.000
TlO1Sl -1. 'DO 21.000 0.000
T201S1 -1.'00 21 .000 0.000

REFERENCE INFORMATION
SREF 4.89'0 SQ. IN
LREF 2.6440 IN.
BREF 5.'250 IN.
XNRP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LGNGITUDINAlCHARACTERISTICS
S.D

D.'

D.'

-0.8

-S.D

.. . . . . . . . .. . . . .. .. . .

~~
c J)~

~

~
'r

~~~~
~ ~

jaj~~/

~
V ?t/: ~

~r .~V
~~V ) ~/

-S.I!
. .4t' .15 .10 .25 .20 .15 .SD .05 .00 -.05 -.SO -.S5 -.20 -.25 -.10 -.15 -.40

PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYNBOL
(SUDOl I 0
(S&50UI II
(S&50021 §
(S&501!01
(8&50041
(8&50221 D

CONFIGURATION DESCRIPTION
NSFC NT 514 SHUTTLE LAUNCH
NSFC NT 514 SHUTTLE _LAUNCH·
NSFC NT 514 SHUTTLE LAUNCH
NSFC TWT 514 ·SHUTTLE LAUNCH
NSFC TWT 514 SHUTTLE LAUNCH
NSFC TWT 514 SHUTTLE LAUNCH

n
T2
nOI
T201
nOUI
T20151

ORBIN

-1.500
-1.500
-1.500
-1.500

THETS

21.000
21.000

BETA
0.000
0.000
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 Sll. IN
LREF 2.6440 IN.
BREF 1.5250 IN.
XMRP 1.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1&16 IN.
SCALE 0.0014
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
a.e

D.1l

0.4
Z
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Z 0.2
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lJ..
lJ.. 0.0
W
0
U

W
U -0.2a:::
0
u.
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< -0.4
~a:::
0z

-0.6

-D.E!

-1.0
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~
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/ ~~ f

~
V kt~r-/ ./

iA~ ,./~
c1'" <1" ,/,

r-j

t
PITCHING MOMENT COEFFICIENT. CLM

.10 .2S .20 .n .ao .05 .00 -.05 -.10 -.15 -.20 -.25 -.10 -.15 -.40

OATA SET SYNBOL CONFIGURATION DESCRIPTIOj~ ORBIN THETS BETA
(865001 )

~
NSFC TWT 5'4 SHUTTLE LAUNCH 11 0.000

(B65019 ) NSFC TWT 554 SHUTTLE LAUNCH T2 0.000
(865002) § NSFC TWT 534 SHUTTLE LAUNCH 1101 -1.500 0.000
(865020) "'SFC TWT 5'4 SHUTTLE LAUNCH T201 -1.500 0.000
(B68004) NSFC TWT 534 SHUTTLE LAUNCH 110151 -1.500 21.000 0.000
(868022 ) D NSFC TWT 5'4 SHUTTLE LAUNCH T20151 -1.500 21.000 0.000

MACH 1.20

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP '.4900 IN.
YMRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0034
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TANK OIAHETEREFFECTS ON LONGITUDINAL CHARACTERISTICS
I.G

0.'

0.'

-0.8

0.4
Z
U.
~

Z 0.1
W

U-LL
LL 0.0
W
0
U

W
U -0.1
~
0
LL

...J
< -0.4
:I:
~
0
Z

-0.6

-1.0

PITCHING MOMENT COEFFICIENT. ClM
.S5 .so .Ill .10 .Ill .10 .Oll .00 -.Oll -.SO -.15 -.20 -.25 -.SO

DATA SET SYMBOL CONFIGURATION DESCRIPTION
I B65001) 0 ·MSFC TWT 554 SHUTTLE LAUNCH
IBUDU) II NSFC TWT 534 SHUTTLE LAUNCH
I BUDD2) § NSFC TWT 554 SHUTTLE LAUNCH
IB65D2D) D NSFC TWT 5S4 SHUTTLE LAUNCH
I BUDD4) MSFC TWT 534 SHUTTLE LAUNCH
I BUD22) NSFC TWT 5S4 SHUTTLE LAUNCH

n
T2
nos
T20S
nosss
nolSs

ORBIN THETS

-1.500
-S.500
-S.500 2S.DDD
-S.5DO 2S.DOO

BETA
0.000
0.000
0.000
0.000
0.000
0.000

REFERENCE INFORMATION .
SREF 4.8950 SII. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 JM.
ZMRP 0.1616 IN.
SCALE 0.0034
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS
a.o

D••

-a.D

-D.e

0.4
Z
U

t-
Z 0.1
W......
U......
u..
u.. 0.0w
0
u
w
U -0.1
~
0
u..
-J
< -0.04
I:
~
0
Z

-0.8

PITCHING MOMENT COEFFICIENT. ClM
-a .1

.40 .lI5 .50 .15 .10 .15 .10 .05 .00 -.10 -.15 -.20 -.25 -.lIO -.lIS -.40

DATA SET SYMBOL CONFIGURATION DESCRIPTION
IBUDOS I £:) NSFC TWT 554 SHUTTLE- LAUNCH 11
(Ba5DUI II DATA NOT AVAILABLE FOR ALL CONDITIONS
(Ba50021 § NSFC TWT 554 SHUTTLE LAUNCH 1101
(BUOIOI NSFC TWT 554 SNUTTLE LAUNCN T201
IBa50041 NSFC TWT 554 SHUTTLE LAUNCH 11015S
(B650221 D NSFC TWT 554 SHUTTLE LAUNCH .201S1

ORBIN THETS BETA
0.000
0.000

-1.500 - 0.000
-1.500 0.000
-1.500 21.000 0.000
-1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP D.S6S6 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LONGITUDINAL CHARACTERISTICS.. .. . . ....
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W
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W
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0
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0
Z

-o.e

-0.8

-s.o

-S.2
.40 .115 .SO .25 .20 .15 .10 .05 .00 -.05 -.10 -.15 -.20 -.25 -.so -.S5 -.40

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(865001) Cl MSFC TWT 'S4 SHUTTLE LAUNCH
C8UOU) ZI MSFC NT 'S4 SHUTTLE LAUNCH
18UOOIU § NSFC TWT 554 SHUTTLE LAUNCH
CBUOIIO) NSFC NT 5,. SHUTTLE LAUNCH
186'004) D NSFC TWT 'S4 SHUTTLE LAUNCH
C8U01l2) NSFC TWT ,,. SHUTTLE LAUNCH

PITCHING MOMENT COEFFICIENT. ClM
ORBIN THETS BETA

n 0.000
T2 0.000
nOI -1.500 0.000
T201 -1.500 0.000
nOlsl -1.500 21.000 0.000
n:ossl -1.500 21.000 0.000

REFERENCE INFORMA nON
SREF 4.8950 SII. IN
LREF 2.6440 IN.
BREF 1.'11'0 IN.
XMRP 1.4'00 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0014
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS
••
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SIDE SLIP ANGLE. BETA. DEGREES
-..-'2 -'0 - 8 - 6 - 4 - 2 o 2 6 • '0 II

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B6'001l1 () MSFC TWT '114 SHUTTLE LAUNCH
(B6'021) ZI NSFC TWT '114 SHUTTLE LAUNCH

1101
T201

ORBIN
-1.'00
-1.'00

THETS ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 11.'2'0 IN.
XHRP 11.4900 IN.
YMRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.0011•
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS
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W
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B.5aOSI r.l MSFc TWT 554 SHUTTLE LAUNCH
(B850211 ZI NSFC TWT 554 SHUTTLE LAUNCH

nos
T20S

ORBIN THETS
-1.500
-1.500

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.•
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERIStICS
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W
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-.5
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SIDE SLIP ANGLE. BETA. DEGREES
DA TA SET SYMBOL CONFI(;URA nON DESCRIPTION
IBUDDS) 0 MSFC TWT 554 SHUTTLE LAUNCH
I BUDU) Z! MSFC TWT 554 SHUTTLE LAUNCH

TlOI
1201

ORBIN
-1.500
-I. SOD

THET$ ALPHA
0.000
0.000

REFERENCE INFORMATION
sREF 4.8950 SQ. IN
LREF 2.644D IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SlOE SLIP ANGLE. BETA. OEGREES
DATA SET SYN80L CONFJGURATJON DESCRIPTION
(8.'0051 Cl NSFC TWT 554 SHUTTLE LAUNCH
(885021 I II NSFC TWT 554 SHUTTLE LAUNCH

nOl
T201

ORBJN THETS
-1.500
-1.500

ALPHA
0.000
0.000

REFEIiENCE ·INFORMATION
SIiEF 4.U50 88. IN
LIiEF 2.1440 J N.
BREF S.'2'0 IN.
XNIlP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS, , . . . , • •
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SIDE SLIP ANGLE. BETA. DEGREES

-,0
-12 -10 - e - II - 4 - 1/ o 2 4 II e 10 12

DATA SET SYM80L
18650031 0
18650211 ZI

CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

nOI
T201

ORBIN
-1.500
-1.500

THETS ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE ~.Q034
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYIIBOL CONFIGURATION DESCRIPTION
(B611DOII) 0 HSFC NT 5114 SHUTTLE LAUNCH
(B611021) II I19FC TWT 5114 SHUTTLE LAUNCH

nOI
nOI

ORBIN THETS
-1.500
-1.500

ALPHA
0.000
0.000

RE~ERENCE INFORMATION
SREF 4.8950 SII. IN
LREF 2.6440 IN.
BREF 5.52110 IN.
XHRP 5.4900 IN.
YIIRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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SIDE SLIP ANGLE. BETA. DEGREES
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(8650051 0 MSFC TWT 554 SHUTTLE LAUNCH
(8650211 n; MSFC TWT 554 SHUTTLE LAUNCH

nOI
T201

ORBIN
-1.500
-1.500

THET$ ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
8REF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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SIDE SLIP ANGLE. BETA. DEGREES
DATA KT SYNBOL CONFIGURATION DESCRIPTION
(BUOOliI 0 NSFC TWT 5114 SHUTTLE LAUNCH
(B65021 1 II NSFC TWT 5U SHUTTLE LAUNCH

nOl
T201

ORBIN THETS
-1.500
-1.500

ALPHA
a.DDD
D.DDD

REFERENCE INFORNATION-
SREF 4.et50 SQ. IN
LREF 2.6440 IN.
BREF 11.5250 IN.
XMRP 1I.4tOO IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.00114
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SlOE SLIP ANGLE. BETA. OEGREES
DATA SET SYMSOL
(S65005) 0
(S65D21) n:

CONFIGURATION DESCRIPTION
HSFC TWT 534 SHUTTLE LAUNCH
HSFC TW1 534 SHUTTLE LAUNCH

1101
T201

ORBIN
-1.500
-1.500

THETS ALPHA
0.000
0.000

REFERENCE INFORHATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
SREF 3.5250 IN.
XHRP 3.4900 IN.
yHRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.0034
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SIDE SLIP ANGLE. BETA. DEGREES
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS.a.
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DATA SET SYMSOL CONFIGURATION DESCRIPTION
IS85DD, I 0 MSFC TWT 5'. SHUTTLE LAUNCH
IS05D2. I ZI MSFC NT 5'. SHUTTLE LAUNCH

n01
T201

ORBIN THETS
-1.500
-1.500

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.885 D sa. IN
LREF 2.844D IN.
BREF '.5250 IN.
XMRP , .48Do IN.
YMRP D.ooDo IN.
lMRP D.t8J6 IN.
SCALE D.00S4
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
-10 - 8 - I - .. - I o 2 .. 8 10

DA TA SE T SYMBOL
IB65DD5) 0
IB65D21) n

CONFIGURATION DESCRIPTION
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH

TSOI
T201

ORBIN
-1. 500
-1.500

THETS . ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.·
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
CB65D051 Cl MSFC TWT 554 SHUTTLE LAUNCH
CBUOU I ZI MSFC TWT '54 SHUTTLE LAUNCH

nOI
nOI

ORBIN THET$
-1.500
-1.500

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4 .8950 S8. IN
LREF 2.8440 IN.
BREF 5.'250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYMflOL
186500S) 0
(865021) ZI

CONFIGURATION DESCRIPTION
NSFC TWT 534 SHUTTLE LAUNCH
NSFC TWT 534 SHUTTLE LAUNCH

nOI
TIOI

ORBIN
-1.500
-1;500

THETS ALPHA
0.000
0.000

~EFERENCE INFORMATION
SREF 4.8'50 -Sll. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XHRP S .4'00 IN,.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMSOL
ISUDD5) Cl
ISUD21l II

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC NT 554 SHUTTLE LAUNCH

flOI
T201

ORSIN
-1.500
-1.500

THETS ALPHA
0.000
0.000

RFFERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.6440' IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1816 IN.
SCALE 0.0054
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DATA SET SHIBOL
186500$) 0
(865021) ZI

CONFIGURATION DESCRIPTION
MSFC TWT 5$4 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH

TiOl
T201

ORBIN
-1.500
-1.500

THETS ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP $.4900 IN.
YNRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.003.
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
CB6500,I r.l NSFC TWT 5'4 SHUTTLE LAUNCH
CB65021 I Zl NSF"C TWT 554 SHUTTLE LAUNCH

flOl
T201

ORBIN THETS
-1.500
-1.500

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SII. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
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DATA SET SYMBOL
18650031 0
18650211 ZI

CONFIGURATION DESCRIPTION
NSFC TWT 534 SHUTTLE LAUNCH
NaFC TWT 534 SHUTTLE LAUNCH

Tl0l
T201

ORBIN
-1.500
-1.500

THETS ALPHA
0.000
0.000

~EFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF l! .6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0034
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRJPTlON
(BGSDDS I Cl NSFC NT 554 SHUTTLE LAUNCH
(BGSD2S I Ii NSFC TWT 554 SHUTTLE LAUNCH

TlOI
1201

ORBIN THETS
-L5DD
-1.500

ALPHA
n.DDD
0.000

R~FERENCE JNFORMATION
SREF 4.8950 58. IN
LREF 2.G44D IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YNRP 0.0000 IN.
lMRP D.IGIG IN.
SCALE 0.005.

MACH .80 PAGE 194
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SIDE SLIP ANGLE. BETA. DEGREES
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DATA SET SYHSOL CONFJGURATJON DESCRIPTJON
IBUD03) 0 HSFC TWT 534 SHUTTLE LAUNCH
IS65021) ZI HSFC TWT 534 SHUTTLE LAUNCH

T101
T201

ORBIN
-1.500
-1.500

THETS ALPHA
0.000
0.000

RF.FERENCE INFORMATiON
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XHRP 3.4900 IN.
YHRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0034
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SIDE SLIP ANGLE. BETA. DEGREES
pATA SET SYMBOL CONFIGURATION DESCRIPTION
1B05I1I1') 0 HSFC NT"4 SHUTTLE LAUNCH
(8051121) n HSFC TWT 5'4 SHUTTLE LAUNCH

flOI
T201

ORBIN THETS
-1.50D
-1.500

ALPHA
O.OOD
D.ODO

REFERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.64411 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP D.IIDDD IN.
ZMRP D.1616· IN.
SCALE D.DDS4
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS
.11

• 10

.0'

,.,
(f)

X • 1M!

<
>-a
0 .04
m
~

...J
m

.011u.
~

z
w .00

U

lL
lL
W -.011
0
U

~

Z -.04
W
1:
0
1:

~ -.OS
Z.....
...J
...J
0 -.DS
~

-.10

SIDE SLIP ANGLE. BETA. DEGREES
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
l8U0051 0 MSFC TWT 554 SHUTTLE LAUNCH
(8650Z11 n MSFC TliT 5'4 SHUTTLE LAUNCH

flOI
T201

ORBIN
-1.500
-1.500

THE 1$ ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF Z.6440 IN.
BREF 5.5Z50 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYNBOL CONFJGURATION DESCRIPTION
(BUOOll) 0 NSFC NT 5114 SHUTTLE LAUNCH
(86502J) 21 NSFC TWT 5114 SHUTTLE LAUNCH

nOI
T201

ORBIN THET$
-1.500
-1.50D

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 1I.5250 IN.
XNRP 1I.49DD IN.
YNRP D.DDDD IN.
lNRP D.16J6 IN.
SCALE 0.DD1I4
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DATA S£T SYM80L CONFIGURATION DESCRIPTION
(865DD51 () NSFC TWT 554 SHUTTLE LAUNCH
(865D211 n NSFC TWT 554 SHUTTLE LAUNCH

nOI
T201

ORBIN
-1.500
-1.500

THETS ALPHA
D.DDD
0.000

REFERENCE INFORMATION
SREF 4.895D SQ. IN
LREF 2.6440 IN.
BREI' 5.5250 IN.
XMRP 5.4900 IN.
YMRP D.DDDD IN.
ZMRP 0.1616 IN.
SCALE D.DD54
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYM80L
(B6500SI 0
(8650211 n

CONFIGURATION DESCRIPTION
MSFC TWT 5'4 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

nOI
T201

ORBIN
-1.500
-1.500

THETS ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.6440 IN.
BREF 5.5250 -IN.
XMRP 5.4900 IN.
TMRP D.DDDD IN.
ZMRP D.1616 IN.
SCALE D.OD54
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)

-..-.14 -.12 -.10 -.08 -.06 -.04 -.02 .00 .02 .08 .08 .10 .12 .U

DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB6l1DOll) 0 NSFC TWT 554 SHUTTLE LAUNCH
IB65021) n NSFC TWT 554 SHUTTLE LAUNCH

TlOl
1201

ORBIN
-1.500
-1.500

THETS ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS

.0

-.Ii

••
• 7

••

• 1

••
>
U

.11
t
Z
W
...... .Ii
U

LL
LL .1
W
£)
U

w
U
0::
£) _.1
LL

....J
<
0::
W
t-

:5 -.1I

-..
-.1

. .

.
. -...... ~ ....

l\

~ 11a

r
c
,
l\
1

I

I
j~

,?,~
C37

-.8

-..-.1. -.Ie -.10 -.08 -.08 -.04 -.02 .00 .oe .04 .08 .08 .10 .11

YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA SET SYNBOL CONFIGURATION DESCRIPTION
(BS50DlI) () NSFC TWT 5114 SHUTTLE LAUNCH
(B850U) II NSFC TWT 5114 SHUTTLE LAUHCH

Tl01
T201

ORBIN THE15
-1.500
-1.500

ALPHA
0.000
0.000

REFERENCE INFORNATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XHRP 5.4900 IN.
TNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE D.ODS4
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)

-.8
-.14 -.12 -.10 -.08 -.De -.02 .00 .02 .04 .De .08 .10 .12

DATA SET SYM80L CONFIGURATION DESCRIPTION
(8115001) Cl MSFC TWT 514 SHUTTLE LAUNCH
(865021) Zl MSFC TilT 514 SHUTTLE LAUNCH

nOl
nOl

ORBIN
-1.500
-1.500

THET$ ALPHA
D.DDD
D.DDO

R~FERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.49DD IN.
YMRP D.DDDD IN.
ZMRP D.1616 IN.
SCALE D.DD34
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TANK DIAHETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA SET SYNBOL CONFIGURATION DESCRIPTION
(Be5DOS) C) NSFC TWT 5S4 SHUTTLE LAUNCH
(BUOel) ZI NSFC TWT 5'4 SHUTTLE LAUNCH

flOl
T201

ORBIN THETS
-1. SOD
-1.500

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)

-.'

-.8
-.S4 -.12 -.SD -.08 -.06 -.04 -.02 .00 .02 .04 .06 .08 .SD .12 .S4

DATA SET SYMBOL CONFIlrURATION DESCRIPTION
IB65DD5l () MSFC TWT 554 SHUTTLE LAUNCH
IB65D2J I II MSFC TWT 554 SHUTTLE LAUNCH

1101
T20J

ORSIN
-1.500
-J.5DD

THETS ALPHA
0.000
0.000

R~FERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
SREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.J6J6 IN.
SCALE 0.0034
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TANK OIAHETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA 5ET SYMBOL CONFIGURATION DESCRIPTION
18850051 C) MSFC TWT 554 SHUTTLE LAUNCH
IB650211 Z1 MSFC TWT 554 SHUTTLE LAUNCH

nos
T201

ORBIN THETS
-1.500
-1.500

ALPHA
0.000
0.000

PEFERENCE INFORMATION
SREF4.8950 SII. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)

-.8
-.14 -.1Il -.10 -.08 -.Oe -.04 -.02 .00 .Ol! .04 .D6 .oe .10 .II! .14

DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB65003) () NSFC TWT 5114 SHUTTLE LAUNCH
IB65021) n NSFC TWT 5114 SHUTTLE LAUNCH

nOI
TI!Ol

ORBIN
-1.500
-1.500

THEn ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 11.5250 IN.
XMRP 11.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0034
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TANK DIAMETER EFFECTS ON LATERAL/DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(Se'DDSl Cl MSFC TWT "4 SHUTTLE LAUNCH
(Se,D211 ZI MSFC TWT 'S4 SHUTTLE LAUNCH

HOl
T201

ORBIN THET$
-1.500
-a.500

ALPHA
0.000
0.000

R~FERENCE INFORMATION
SREF 4.89'0 SI. IN
LREF 2.6440 IN.
BREF S.52'0 IN.
XMRP S .4900 IN.

'YNRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.DDS4
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYNIIOL CONFIGURATION DESCRIPTION
(S65DD91 Cl NSFC TWT 5114 SHUTTLE LAUNCH
(S650021 II NSFC TWT 5:54 SHUTTLE LAUNCH
(S65S081 <> NSFC TWT 5:54 SHUTTLE LAUNCH

1101
1101
1101

ORBIN
0.000

-1.500
-5.000

THETS BETA
0.000
0.000
0.000

REi"ERENCE I:lFORNA flON
SREF 4.8950 IQ. IN
LREF 2.6440 IN.
BREF :5.5250 IN.
XNRP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS. .. . . . .
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
CB8500e) () DATA NOT AVAILABLE FOR ALL CONDITIONS
CB85002) II M,FC TWT 554 SHUTTLE LAUNCH nOI
CB85S08)- <> DATA NOT AVAILABLE FOR ALL CONDITIONS

ANGLE OF
-. Ie10•

REFERENCE INFORMATION
SREF 4.81150 51. IN
LREF 2.8440 IN.
8REF 5.5250 IN.-
XMRP 5.4100 IN.
YNRP 0.0000 IN.
ZMRP 0.1818 IN.
SCALE D.DDS4
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EFFECT OF ORBITER INCIDENCE ON LONGITOOINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES

.40
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
C8UDD91 0 MSFC TWT '54 SHUTTLE LAUNCH
C8UDD21 Zi .. SFC TWT '54 SHUTTLE LAUNCH
CB65SD81 <> MSFC TWT '54 SHUTTLE LAUNCH

nOI
nOI
nOI

ORBIN
O.ODO

-1.'00
-5.000

THETS BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 511. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.41100 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS. . . . . . . . .
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET'SYIIBOL
(BUDDlII 0
(8.SDOII n
18USO.I <>

CONFJGURATJON DESCRJPTJON
DATA NOT AVAJLABLE FOR ALL CONDJTJONS
IISFC NT 534 SHUTTLE LAUNCH nOI
DATA NOT AVAJLABLE FOR ALL CONDJTJONS

ORBIN
0.000

-1.500
-S.OOO

THETS BETA
0.000
0.000

, 0.000

REFERENCE INFORMATJON
SREF 4.8t5D see IN
LREF 1.6440 IN.
BREF 5.5150 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS. . T
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B6S009) () "SFC TWT 554 SHUTTLE LAUNCH
(865002) n "SFC TWT 554 SHUTTLE LAUNCH
(865508) <> MSFC TWT 554 SHUTTLE LAUNCH

Hos
nos
nos

ORBIN
0.000

-s .500
-5.000

THETS BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS. . . . . . . . . . . .
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ANGLE OF ATTACK. ALPHA. DEGREES
DA TA SET SYNBOL
(BUDDel 0
(8UDDel n
(BU S081 <>

CONFIGURATION DESCRIPTION
NSFC TWT 5'4 SHUTTLE LAUNCH
NSFC TWT 5'4 SHUTTLE LAUNCH
NSFC TWT"4 SHUTTLE LAUNCH

TaOl
nOI
nOI

ORBIN
0.000

-1.500
-, .000

THET$ BETA
0.000
0.000
0.000

R~FERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF e.&440 IN.
BREF '.5e50 IN.
XMRP '.4900 IN.
YNRP 0.0000 IN.
lNRP 0.1818 IN.
SCALE D.DO'4
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ANGLE OF ATTACK. ALPHA. DEGREES
- 8 - 8 - 4 - e D 6 8 10 u

DATA SET SYMBOL
IB650091 (.)
18650021 n
18655081 0

CONFIGURATION DESCRIPTIO~

DATA MOT AVAILABLE FOR ALL CONDI TIONS
MSFC TWT 534 SHUTTLE LAUNCH TI0l
DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
0.000

-1.500
-3.000

THETS BETA
0.000
O.DOO
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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DATA SET STM80l CONFIGURATION DESCRIPTION
Ue5001l) 0 MSFC TWT 5:54 SHUTTLE lAUNCH
(BUOOR) II MSFC TWT 554 SHUTTLE lAUNCH
(BUSO.) 0 MSFC TWT 554 SHUTTLE lAUNCH

ANGLE OF
REFER5NCE INF~~MATION

SREF 4 ••950 SQ. IN
lREF 2.6440 IN.
8REF 5.5250 IN.
XMRP 5.41100 IN.
l'MRP O. DODD IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
I B6500e) 0 NSFC TWT 554 SHUTTLE LAUNCH
(865002) ZI NSFC TWT 554 SHUTTLE LAUNCH
1865S08) <> NSFC TWT 554 SHUTTLE LAUNCH

nOI
Tl0l
Tl0l

ORBIN
0.000

-1.500
-5.000

THET$ BETA
0.000
0.000
0.000

R~FERENCE INFORMATION
SREF 4.8550 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
1MRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
OAYA SET SYMBOL CONFIGURATION DESCRJPTJON
IB6S0091 () DATA NOT AVAILABLE FOR ALL CONDITIONS
IB650021 ZI NSFC TWT 554 SHUTTLE LAUNCH· TlOI
IBesso., <> DATA NOT AVAILA8LE FOR ALL CONDITIONS

ORBIN THETS
0.000

-1.500
-5.000

BETA
0.000
O.DDD
D.DDD

REFEREHCE INFORMATJON
SREF 4.8950 SQ. IN
LREF 2.6440 JM.
8REF 5.5250 IN.
XNRP 5.4iOO IN.
YMRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.00~4
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DATA SET SYNSOL CONFIGURATION DESCRIPTION
IS650D91 () NSFC T~T 534 SHUTTLE LAUNCH
ISllSOOZI n; NSFC TWT"4 SHUTTLE LAUNCH
IS65S081 <> NSFC TWT 534 SHUTTLE LAUNCH

1101
1101
1101

ORSIN
0.000

-1.500
-3.000

THETS SETA
0.000
0.000
0.000

REFERENCE INFORNATION
SREF 4.8950 SQ. IN
LREF Z.1l44D IN.
SREF 3.5Z5D IN.
XNRP 3.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0034
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R£FERENCE JNFORMATION
SREF 4.8950 58. IN
LREF 2.6440 IN.
BREF ~.5150 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 .IN.
SCALE 0.0054
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
'.0

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(BS5DD8) () DATA NOT AVAILABLE FOR ALL CONDITIONS
(BSSDD2) ZI MSFC NT 554 SHUTTLE LAUNCH TlOl
(BS5SDS) <> DATA NOT AVAJLABLE FOR ALL CONDITIONS
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DATA SET SYMBOL
18650091 0
18650021 II
18655081 <>

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

1101
1101
1101

ORBIN
0.000

-1.500
-5.000

THETS BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034

MACH 1. 20 PAGE 221



T -r . . . . . . . . .

~~ .
.............:

.-
~~

....4~L.~

A~ .............

~

~
I"'"

~ V

~~

~~
~ .

~

-

D••

EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DE~CRIPTION

IBe5DD81 () MSFC TWT 5'4 SHUTTLE LAUNCH
IBUDD21 II MSFC NT 5'4 SHUTTLE LAUNCH
IBU SDSI <> MSFC NT 554 SHUTTLE LAUNCH

ANGLE OF
- 2

REFERENCE INFORMATION
SREF 4.8850 S8. IN
LREF 2.6440 IN.
BREF '.5250 IN.
XMRP '.4800 IN.
YMRP 0.0000 IN.
ZMRP 0.161e IN.
SCALE 0.005.
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ATTACK. ALPHA. DEGREES
ORBIN THETS BETA
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
1.0

a ••

a ••
Z
U.
I-
Z a ••
w
U

lL.
lL. a.a
W
E>
U

W
U -a ••a::
E>
lL.

-l
< -0 ••
1:
a::
E>
Z

-o.e

-0.8

ANGLE OF ATTACK. ALPHA. DEGREES

-1.0

-I ••-I. -10 - 8 - 8 -. - e o 2 e 8 10 u

DA TA SET SYN80L CONFIGURA TlON DESCRIPTION
(86500$1 () DATA NOT AVAILABLE FOR ALL CONDITIONS
(8650021 ZI MSFC TWT 5:54 SNUTTLE LAUNCH TlOI
(S65S08) <> DATA NOT AVAILABLE FOR ALL CONDITI~NS

ORBIN
0.000

-1.500
-:5.000

THE 1$ BETA
0.000
0.000
0.000

~EFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF :5.5250 IN.
XHRP :5.4900 IN.
YHRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00:54
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA ~ET SYNBOL CONFIGURATION DESCRIPTION
/8e5008' () NSFC TWT 554 SHUTTLE LAUNCH
I B650021 II NSFC TWT 554 SHUTTLE LAUNCH
/8e5S08' <> NSFC TWT 554 SHUTTLE LAUNCH

noa
nOI
nOl

ORBIN THETS
0.000

-1.500
-5. DOD

BETA
0.000
0.000
0.000

R~FERENCE INFORMATION
SREF 4.8950 51. IN
LREF 2.6440 IN.
BREF S.S2SD IN.
XMRP S.49DD IN.
YMRP 0.0000 IN.
ZMRP 0.a6l6 IN.
SCALE 0.ODS4

MACH 4.96 PAGE 224



EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS. . . . . . . . . . . .

'.

-

~ --
h. --r--

A
~

r.lo
.. ~

- - ......... ... - -
~

-.;;a

ANGLE OF ATTACK. ALPHA. DEGREES

•8D

•11

.ID

.4'

<:
U

.40.
~

Z
W......
U .15.....
I.L.
I.L.
W
0 .10
U

W
U
0::
0 .e,
I.L.

...J
<:..... .eo
X
<:

.15

.10

.05

.00
-Ie -10 -. - s - 4 - e o e 4 8 10 Ie

DATA SET SYNBOL
IB650091 0
IB650021 II
186580_1 <>

CONFIGURATION DESCRIPTION
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH

TIOI
HOI
HOI

ORBIN
D.OOO

-1.500
-5.000

THETS BETA
0.000
0.000
0.000

REFERENCE INFORNATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B650Del () DATA MOT AVAILABLE FOR ALL CONDITIONS
18Uoo&1 ZI MSFC NT 554 SHUTTLE LAUNCH TaOI
18'5S081 <> DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN THETS
D.DDD

-1.5DD
-5.DDD

BETA
D.DDD
D.DDD
D.DDD

R~FERENCE INFORMATION
SREF 4.8950 Sll. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP o.Dooo IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(8550011) 0 NSFC TWT U4 SHUTTLE LAUNCH
(BS.DD2) IS MSFC TWT "4 SHUTTLE LAUNCH
(BSS SDS) 0 NSFC TWT U4 SHUTTLE LAUNCH

ANGLE OF ATTACK. ALPHA. DEGREES
R~FERENCE INFORMATION

SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 1 •• 2.0 IN.
XMRP 1.41100 IN.
YMRP 0.0000 IN.
ZMRP D.ISIS IN.
SCALE 0.0014
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B6500', () DATA NOT AVAILABLE FOR ALL CONDITIONS
18650021 II NSFC NT 5;S4 SHUTTLE LAUNCH not
(B65S081 <> DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN THETS
0.000

-t .500
-;s.ooo

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8'50 see IN
LREF 2.6440 IN.
BREF 5.'250 IN.
XMRP 5.4900 IN.
YMRP O.O~OO IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYMBOL
(BU009) 0
(B65002) II
(BUII08) <>

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE '.AUNCH
MSFC TWT 554 SHUTTLE LAUNCH

nos
nOI
nos

ORBIN
O.ODD

-s .5DD
-5.DDD

THETS BETA
D.DDD
D.DDD
D.DDD

REFERENCE INFORMATION
SREF 4. 895D SQ. IN
LREF 2.644D IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP O.OODO IN.
ZMRP 0.1616 IN.
SCALE D.OD54
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL
(B65DD9) 0
IB850D2) ZI
(BeSSDS) <>

CON~I&URATION DESCRIPTION
MS~C NT 5501 SHUTTLE LAUNCH
MSFC NT 554 SHUTTLE LAUNCH
MS~C TWT 5'4 SHUTTLE LAUNCH

TIOI
nOI
nOI

ORBIN
0.000

-1.500
-,. ODD

THETS BETA
0.000
0.000
0.000

RE~ERENCE IN~ORMATION

SREF 4.S95D SQ. IN
LRE~ 2.6440 IN.
BRE~ '.5UD IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00'4
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EFFECT OF ORBITER INCIDENCE ON lONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
186500111 () DATA NOT AVAILABLE FOR ALL CONDITIONS
18650021 II MSFC TWT 554 SHUTTLE LAUNCH nOI
IB65S081 <> DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN THETS
0.000

-1.500
-3.000

BETA
0.000
O.OliO
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YMRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYNBOL CONFJGURATJON DESCRJPTJON
18G5DDel () NSFC TWT SlI4 SHUTTLE LAUNCH
18UDD2 I ZI NSFC TWT "4 SHUTTLE LAUNCH
IBUSD81 <> NSFC NT 514 SNUTTLE LAUNCH

nOI
nOI
nOI

ORBJN THETS
0.000

-1.500
-5.000

BETA
0.000
0.000
0.000

REFERENCE JNFORMATION
SREF 4.8950 SQ. IN
LREF 2.8440 IN.
BREF 5.5250 IN.
XMRP 1.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1816 IN.
SCALE 0.0054
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS. .
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB650091 0 MSFC TWT 534 SHUTTLE LAUNCH
IB650021 II MSFC TWT 534 SHUTTLE LAUNCH
1865 SOD 1 <> MSFC TWT 534 SHUTTLE LAUNCH

TlOl
TlOl
TlOl

ORBIN THETS
0.000

-1.500
-3.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6':':0 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP O. DODD IN.
lMRP 0.1616 IN.
SCALE 0.0034
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(885009) () DATA NOT AVAILABLE FOR ALL CONDITIONS
(885002) IS MSFC TWT 514 SHUTTLE LAUNCH TSOS
IB1I5SDlI) <> DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN THETS
0.000

-1.500'
-'.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREf" 2.8440 IN.
BREF 5.5250 IN.
XMRP S .41100 IN.
YMRP 0.0000 IN.
ZMRP 0.S818 IN.
SCALE D.00S4
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CoNF"lGURATJON DESCRIPTION
1865001l) 0 MSFC TWT 534 SHUTTLE LAUNCH
(865002) II MSFC TWT 534 SHUTTLE LAUNCH
1865S0B) <> MSFC TWT 534 SHUTTLE LAUNCH

nOI
nOI
nOI

ORBIN
D.DDD

-1.500
-3.000

THETS BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.644D IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS.1.
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ANGLE OF ATTACK. ALPHA. DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B880091 () DATA NOT AVAILABLE FOR ALL CONDITIONS
(BesDoe 1 n MSFC TWT n~ SHUTTLE LAUNCH 1101
(B68SD81 <> DATA NOT AVA;~ABLE FOR ALL CONDITIONS

ORBIN THETS
0.000

-1.800
-3.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8980 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYNBOL CONFIGURATION DESCRIPTION ORBIN THETS BETA
(B65DD91

~
NSFC NT 534 SHUTTLE LAUNCH nOl 0.000 D.DDD

(8ISSD1I2) NSFC TWT 554 SHUTTLE LAUNCH nOl -1.500 0.000
(BISS SD8) 0 NSFC TWT 554 SHUTTLE LAUNCH nOI -5.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
CBSSDOS) (.) MSFC TWT S'4 SHUTTLE LAUNCH
CBUDD2) ZI MSFC TWT ". SHUTTLE LAUNCH
CB6SSD8) <> MSFC TWT S'4 SHUTTLE LAUNCH
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
18650091 () DATA NOT AVAILABLE FOR ALL CONDITIONS
18650021 n MSFC TWT 534 SHUTTLE LAUNCH 1101
1865S081 <> DATA NOT AVAILABLE FOR ALL CONDITIONS
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DATA SET SYM80L CONFIGURATION DESCRIPTION
185500111 0 MSFC TWT 554 SHUTTLE LAUNCH
18U002 I ZI MSFC TWT 554 SHUTTLE LAUNCH
18.,8081 <> MSFC TWT 5114 SHUTTLE LAUNCH

nOI
nOI
nOI
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DATA SET STIIBOL
18650091 0
IB650021 ZI
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CONFIGURATION DESCRIPTION
NSFC TWT ".. SHUTTLE LAUNCH
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lBe,ooel () DATA IIOT AVAILABLE FOR ALL CONDITIONS
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18e'8081 <> DATA NOT AVAILABLE FOR ALL CONDITIONS
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DATA SET SYMBOL CONFI&URATION DESCRJPTJON
(8850011' 0 DATA MOT AVAILABLE FOR ALL CONDITIONS
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(885508' <> DATA NOT AVAILA8LE FOR ALL CONDITJONS
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DATA SET SYMSOL
18650091 Cl
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MSFC niT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
"SFC TWT 554 SHUTTLE LAUNCH

nOI
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ORBIN
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-1.500
-5.000

THETS BETA
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REFERENCE INFORMATION
SREF 4:81150 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.41100 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE O. il054
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA lET SYIIBOL CONFIGURATION DESCRIPTION
C'6'00" , 0 IISFC NT 514 SHUTTLE LAUNCH
1865002' II IISFC NT n. SHUTTLE LAUNCH
C'65'011 , 0 IISFC NT n. SHUTTLE LAUNCH

TlOI
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ORBIN THETS
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REFERENCE INFORIIATION
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SCALE 0.00'4
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B650091 0 DATA NOT AVAILABLE FOR ALL CONDITIONS
(Be5110e) z:s M5FC TWT 554 SHUTTLE LAUNCH nOl
(B65S081 <> DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN THETS
0.000

-1.500
-5.000

BETA
0.000
0.000
0.000

RE~ERENCE INFORMATION
SREF 4 ••UO SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(BISDOS) C) MSFC TWT 554 SHUTTLE LAUNCH
(BUOD2) ZI MSFC TWT 554 SHUTTLE LAUNCH
(BISSO.) <> MSFC TWT 554 SHUTTLE LAUNCH

nOl
nOl
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ORBIN THETS
0.000

-1.500
-5.000

BETA
0.000
0.000
0.000

RE~ERENCE INFORMATION
SREF 4.8150 S8. IN
LREF 2.8440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1818 IN.
SCALE 0.0054
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DATA SET SYMBOL CONFJ&URATION DESCRIPTION
1865DD91 0 NSFC TWT 554 SHUTTLE LAUNCH
IB65DD21 ZI NSFC NT 554 SHUTTLE LAUNCH
IB655D81 <> NSFC TWT 554 SHUTTLE LAUNCH

TlOI
TlOI
TlOI

ORBJN
0.000

-1.500
-5.000

THETS BETA
0.000
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REFERENCE INFORMATION
SREF 4.81150 se. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.DDS4
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PITCHING MOMENT COEFFICIENT. eLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(8650091 () DATA NOT AVAILABLE FOR ALL CONDITIONS
(BU0021 II MSFC TWT 514 SHUTTLE LAUNCH nOI
(865S061 <> DATA HOT AVAILABLE FOR ALL CONDITIONS

ORBIN THETS
0.000
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BETA
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REFERENCE INFORMA TION.
SREF 4.8950 SIl. IN
LREF 2.6440 IN.
BREF 1.5250 IN.
XMRP 1.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYNBOL
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CONFIGURATION DESCRIPTION
NSFC TWT 554 SHUTTLE LAUNCH
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MSFC TWT 554 SHUTTLE LAUNCH

nOI
nOI
nOI

ORBIN
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SREF 4.B95D SQ. IN
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ZMRP D.lele IN.
SCALE 0.0054
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DATA NOT AVAILABLE FOR ALL CONDITIONS
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1B45009 1 0 NSFC TliT 534 SHUTTLE LAUNCH
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SCALE 0.0034
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SCALE 0.00'"
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LREF 2.6440 IN.
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ZMRP 0.1616 IN.
SCALE 0.00S4
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SCALE 0.0014
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B65DlO) 0 MSFC TWT 5.. SHUTTLE LAUNCH
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ORBIN THETS
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REFERENCE INFORMATION
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XMRP 5.4900 IN.
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SCALE 0.0054
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SCALE D.ODS4
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
18650101 0 DATA NOT AVAILABLE FOR ALL CONDITIONS
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REFERENCE INFORMATION
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XMRP '.4900 IN.
YMRP 0.0000 IN.
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SCALE D.UDS4
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THETS
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LREF 2.6440 IN.
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ZNRP 0.1616 IN.
SCALE 0.0054
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ORBIN
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THETS
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REFERENCE INFORMATION
SREF 4.8950 SQ. IN
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SCALE 0.00:54
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DATA SET S'(MBOL CONFIGURATION DESCRIPTION
CBS'OSOI r.l DATA NOT AVAILABLE FOR ALL CONDITIONS
(BUDD.. I II MSFC TWT '5" SHUTTLE LAUNCH noaSI
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-1.500 DoDO~

-1.500 21.000

BETA
0.000
0.000

REFERENCE INFORMATION
SREF ... 8950 S8. IN
LREF 2.S.... D IN.
BREF '.'150 IN.
XMRP '."900 IN.
'(MRP 0.0000 IN.
ZMRP D.S616 IN.
SCALE._ 0.00'"
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DATA SET SYM80L CONFIGURATION DESCRIPTION
(865010) 0 MSFC TWT U4 SHUTTLE LAUNCH
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THETS
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REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
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ZMRP 0.1616 IN.
SCALE 0.0054
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REFERENCE INFORMATION
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LREF 2.6".0 IN.
BREF S.5250 IN.
XMRP '."900 IN.
YMRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE O.OOS"
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THETS
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XMRP 5.49DO IN.
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ZMRP 0.1616 IN.
SCALE 0.0054
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SCALE 0.UOS4
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(865010) () DATA NOT AVAILABLE FOR ALL CONDITIONS
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THETS
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REFERENCE INFORHATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YHRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.UOS4
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ORBIN
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BREF 5.SISO IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054,
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CONFIGURATION DESCRIPTION
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ORBIN
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THETS
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REFERENCE INFORMATION
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LREF 2.6440 IN.
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SCALE 0.0054
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DATA SET SYMBOL CONrl&URATION DESCRIPTION
IBSSOiOI () DATA NOT AVAILABLE rOR ALL CONDITIONS
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ORBIN
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REFERENCE INFORMATION
SREr 4.8950 Sli. IN
LREr 2.S44D IN.
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XMRP 1.49DD IN.
YMRP D.DDDD IN.
ZMRP D.iSIS IN.
SCALE D.DDS4
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SCALE 0.0054
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(BUDID) O. MSFC TWT '84 SHUTTLE LAUNCH
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ANGLE OF ATTACK. ALPHA. DEGREES
DI.TA SET SYM80L CONFIGURATION DESCRJPTJON
1865DI0) 0 MSFC TWT 5:5. SHUTTLE LAUNCH
186500.. ) n MSFC TWT 55. SHUTTLE LAUNCH

nOlSl
nOI SI

ORBIN
-1.500
-1.500

THETS
O.COO

21.000

BETA
0.000
0.000

REFERENCE INFORMATION
SREF ".8950 SQ. IN
LREF 2.6.... 0 IN.
BREF 5.5250 IN.
XMRP 5."900 IN.
TMRP O.ODOO IN.
ZMRP 0.1616 IN.
SCALE U.005 ..
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EFFECT 6F SRM CIRCUMFERENTIAL L6CATION ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B65D1D) [.) MSFC TWT 534 SHUTTLE LAUNCH
(B65DD4) II MSFC TWT 5114 SHUTTLE LAUNCH

nOlSl
nOl Sl

ORBIN
-1.500
-1.500

THETS
0.000

21.DOD

BETA
D.OOO
0.000

~EFERENCE INFORMATION
SREF 4. 895D S8. IN
LREF 2.644D IN.
BREI' 3.525D IN.
XMRP 3.49DD IN.
YMRP 0.0000 IN.
ZMRP D.1616 IN.
SCALE D.DD34
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EFFECT DF SRM CIRCUMFERENTIAL LOCATIDN DN LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB65010) 0 DATA NOT AVAILABLE FOR ALL CONDITIONS
IB65004) II MSFC TWT 554 SHUTTLE LAUNCH Tloua

ORBIN THETS _ BETA
-1.SDD D.DDO D.ODD
-I.SOD 21.000 D.DOD

~EFERENCE INFORMATION
SREF 4.895D SIl. IN
LREF 2.6440 IN.
BREF a.525D IN.
XMRP S.49DD IN.
YMRP D.DDDD IN.
ZMRP 0.1616 IN.
SCALE D.DDS4
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EFFECT OF SRM CIRCUMFERENTIAL LOCATION ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL CONFIGURHION DESCRIPTtON
Cll65DJOl 0 NSFC TWT 5'4 SHUTTLE LAUNCH
Cll650D41 n NSFC TWT"4 SHUTTLE LAUNCH

1101S1
1101 Sl

ORBIN
-1.500
-1.500

THETS
o.ooa

21.000

BETA
0.000
0;000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF '.5250 IN.
XMRP '.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF SRH CIRCUMFERENTIAL LOCATION ON LONGITUDINAl CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYNBOL CONFIGURATION DESCRIPTION
lB650101 0 NSFC TWT"4 SHUTTLE LAUNCH
I BlIS004 1 II NSFC TWT"4 SHUTTLE LAUNCH

Tl01SI
TlOlSl

ORBIN THETS
-I. 'DO O. DOD
-1.500 21.000

BETA
0.000
0.000

REFERENCE INFORMATION
SREF 4.81150 SQ. IN
LREF 2.U4D IN.
BREF '.5250 IN.
XMRP S.4110D IN.
YNRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.DDS4
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EFFECT OF SRM CIRCUMFERENTIAL LOCATION ON LONGITUDINAL CHARACTERISTICS
a.a
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PITCHING MOMENT COEFFICIENT. CLM
O~T~ SET SYMBOL CONFIGURATION DESCRIPTION
(865010) 0 MSFC TWT 554 SHUTTLE LAUNCH
(865004) Z! MSFC TWT 554 SHUTTLE LAUNCH

nOlSl
nOI SI

ORBIN
-1.500
-1.500

THETS
O.OIiO

21.000

BETA
0.000
0.000

RF.FERENCE INFORMATION
SIlEF" 4.8950 SQ. IN
LREF" 2.6440 IN.
BIlEF 5.5250 IN •

. XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF SRM CIRCUMFERENTIAL LOCATION ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMBOL
(BSSDIO, 0
(BUDD4' ZI

CONFIGURATION DESCRIPTION
MSFC TWT 584 SHUTTLE LAUNCH
MSFC TWT 584 SHUTTLE LAUNCH

flOUl
flOUl

ORBIN
-1.500
-1.500

THETS
0.000

11.000

BETA
0.000
0.000

~EFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 8.5250 IN.
XMRP 8.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.C08.
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EFFECT DF SRM CIRCUMFERENTIAL LOCATION ON LONGITUDINAL CHARACTERISTICS
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PITCHING M~MENT C~EFFICIENT. ClM
.55 .25 .20 .&5 .10 .05 .00 -.05 -.10 -.15 -.20 -.25 -.55 -.40

O~T~ SET SYMBOL CONFIGURATION DESCRIPTION
IB650SDI () DATA NOT AVAILABLE FOR ALL CONDITIONS
18650041 n MSFC TWT 5114 SHUTTLE LAUNCH TiOSSS

ORBIN
-1.500
-1.500

THETS
D.ODL

21 .000

BETA
0.000
0.000

RE~ERENCE INFORM~TION

SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 1I.525D IN.
XMRP 1I.490D IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.DD1I4
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EFFECT OF SRM CIRCUMFERENTIAL LOCATION ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(BUDaO) 0 - "SFC TWT 554 SHUTTLE LllUNCH
(BUD04) II MSFC TWT 554 SHUTTLE LAUNCH

TlO1S1
TlO1S1

ORBIN
-S .500
-1.500

THETS
o.oeo

21.000

BElli
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF SRH CIRCUMFERENTIAL LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES

-.8
-12 -10 - 8 - 8 - 4 - 2 o 2 8 10 12

DATA SET 'YM80L CONFIGURATION DESCRIPTION
(8850111 () NSFC TWT 534 SHUTTLE LAUNCH
ca&SD05) n NSFC TWT 5114 SHUTTLE LAUNCH

HOlSt
HOlSl

ORBIN THETS
-1.500 O.O~O

-1.500 21.000

ALPHA
0.000
0.000

REFERENCE INFORMATION
sREF 4.8950 5.1. IN
LREF 2.8440 IN.
BREF 1l.5250 IN.
XHRP 3.4900 IN.
YHRP 0.0000 IN.
lHRP 0.1616 IN.
SCALE ~.OD34
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EFFECT OF SRM CIRCUMFERENTIAL LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B65011) () DATA NOT AVAILABLE FOR ALL CONDITIONS
(BSS005) II MSFC NT 514 SHUTTLE LAUNCH n01SI

ORBIN THETS
-1.500 0.00"
-1.500 21 .000

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 58. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.~054
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EFFECT OF SRM CIRCUMFERENTIAL LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES

-,8
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DATA SET SYNeOL CONFIGURATION DESCRIPTION
(865011) 0 NSFC TWT 534 SHUTTLE LAUNCH
«(l6S0oS) ZI HSFC TWT 534 SHUTTLE LAUNCH

flOl SI
flOI SI

ORBIN
-1.500
-1.500

THETS
o,oo~

21.000

ALPHA
0.000
0.000

REFERENCE INFORHATION
SREF 4. ellso SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XHRP 3.4l10o IN.
YHRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF SRM CIRCUMFERENTIAL LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYM80L CONFIGURATION DESCRIPTION
(BUDU) 0 MSFC TWT 55. SHUTTLE LAUNCH
(BUDD5) II MSFC TWT 55. SHUTTLE LAUNCH

nOlSl
n01Sl

ORIIN THETS
-1.500 0.00:l
-1.500 21.000

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6UO IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF SRM CIRCUMFERENTIAL LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES

-.8
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DATA SET SYMBOL
(865011) 0
I B65005) II

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

nOlSl
nOlSl

ORBIN
-1.500
-1.500

THETS
0.000

21.000

ALPHA

0.000
0.000

. REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF S.5250 IN.
XMRP S.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF SRH CIRCUMFERENTIAL LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTJON
(BUOU) 0 MSFC TWT 554 SHUTTLE LAUNCH
(B85005) ZI MSFC TWT 554 SHUTTLE LAUNCH

n01SI
n01S1

ORBIN THErs
-1.500 O.OCO
-1.500 21.000

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.ellSO SQ. IN
LREF 2.8440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1818 IN.
SCALE 0.0054
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EFFECT OF SRM CIRCUMFERENTIAL LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES

-.8
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DATA SET SYMBOL CONFIGURATION DESCRIPTION

1865011) 0 DATA NOT AVAILABLE FOR ALL CONDITIONS
1865005) n MSFC TWT 5~4 SHUTTLE LAUNCH H01SI

ORBIN THETS
-1.500 D.DD!'!
-1.500 21.000

ALPHA
0.000
0.000

REFERENCE INFORMATION

SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.~034
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EFFECT OF SRH CIRCUMFERENTIAL LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
1885011) n MSFC TWT 5114 SHUTTLE LAUNCH
( B85005) n MSFC TWT 554 SHUTTLE LAUNCH

flOSSI
flOSSI

ORBIN THETS
-1.500 O. DOD
-1.500 21 .000

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB65011) 0 MSFC TWT 534 SHUTTLE LAUNCH
IB650D5) n MSFC TWT 534 SHUTTLE LAUNCH

nOlSl
nOlSl

ORBIN
-1.500
-1.500

THETS
0.00;]

21.000

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF SRH CIRCUMFERENTIAL LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS...
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYM80L CONFIGURATION DESCRIPTION
/8UOU) Cl DATA NOT AVAlLA8LE FOR ALL CONDITIONS
/ 8U005 ) ZI MSFC TWT 5114 SHUTTLE LAUNCH nOl Sl

OR81N THETS
-J .500 O. aDa
-1.500 21.000

ALPHA
0.000
0.000

RFFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 1I.5250 IN.
XNRP 5.4900 IN.
YNRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT DF SRM CIRCUMFERENTIAL LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
-10 - 8 - 6 - 4 - 2 o 2 6 8 10 12

OATA SET SYMBOL CONFIGURATION DESCRIPTION
(B650U) 0 NSFC TWT 554 'SHUTTLE LAUNCH
(865005) n MSFC TWT 554 SHUTTLE LAUNCH
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ORBIN
-1.500
-1. SOD
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REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0054
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ZNRP 0.1616 IN.
SCALE 0.00'4
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ORBIN
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THETS
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21.000

ALPHA
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REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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SCALE 0.0054
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(6650111 0 DATA NOT AVAILABLE FOR ALL CONDITIONS
(6650051 n MSFC TWT 554 SHUTTLE LAUNCH 110151

ORBIN
-1.500
-1.500

THE 15
o.oo~

21.000

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 Sll. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054

MACH 2.74 PAGE 319



EFFECT OF SRH CIRCUMFERENTIAL LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
•a4

•al

.aD

U; .08

. . . . . . .

CJ .....
-....4 .

r. -::--!t--

-""--L -.,p.
"'"'11

• DE>

.00

.01

.04

-.08

-.06

-.04

-.01

.
~

Z
W.....
U

ll..
ll..
W
o
U

~

Z
W
L
o
L

(!)
Z

3:
<
>

z
>
U

x
<
>o
o
en
~

-.aD

-.al

-aD - 8 - e - 4 - I o e 4 e 8 aD a.
SIDE SLIP ANGLE. BETA. DEGREES
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SRE~ 4.8950 SQ. IN
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ZMRP 0.1616 IN.
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DATA SET SYM80L CONFIGURATION DESCRIPTION
(865011) 0 MSFC TWT 534 SHUTTLE LAUNCH
(865005) ZI MSFC TWT 534 SHUTTLE LAUNCH
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ORBIN
-1.500
-1.500

THETS
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21.000

ALPHA
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0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
8REF 3.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYMIOL CONFIGURATION DESCRIPTION
fB8501l1 0 DATA NOT AVAILABLE FOR ALL CONDITIONS
11155005 I n MSFC TWT 554 SHUTTLE LAUNCH nOUl

ORBIN THETS
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-a.500 11.000

ALPHA
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0.000

R~FERENCE INFORMATION
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YMRP 0.0000 IN.
ZMRP 0.1816 IN.
SCALE 0.0034
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DATA SET SYNBOL CONFIGURATION DESCRIPTION
18650U) 0 NSFC TWT 554 SHUTTLE LAUNCH
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ORBIN THETS
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-1.500 21.000

ALPHA
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R[FERENCE INFORMATION
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BREF 3.5250 IN.
XMRP 3.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0034
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DATA lET SYMBOL CONFI&UltATION DEICRIPTION
caUOII) n MIFC TWT 1lI4 IHUTTLE LAUNCH
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ORBIN THETS
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-S.'DD IS.DDO

ALPHA
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REFERENCE INFORMATION
IRE' 4.88'0 ". IN
LREF 1.8440 IN.
BREF 5.1150 IN.
XMRP 5.4800 IN.
YMRP 0.0000 IN.
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DATA SET SYMBOL
IB650111 0
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MSFC TWT 5'4 SHUTTLE LAUNCH
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ORBIN
-1.500
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THETS
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ALPHA
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0.000

REFERENCE INFORMATION
SREF 4.8'50 S8. IN
LREF 2.6440 IN.
BREF '.5250 IN.
XMRP 5.4'00 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYNBOL CONFIGURATION DESCRIPTION
(BUOll) 0 NSFC TWT 534 SHUTTLE LAUNCH
I BU005 ) IS NSFC TWT 534 SHUTTLE LAUNCH

nOUI
nOUl

ORUN THETS
-1.500 O.OOel
-1.500 21 .000

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XNRP 3.4900 IN.
YMRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.00S4
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CONFIGURATION DESCRIPTION
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT 534 SHUTTLE LAUNCH Tt01S1

ORBIN
-1.500
-1.500

THETS
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21.000

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4 .895° sa. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0034
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB65DIS) £:) MSFC TWT 554 SHUTTLE LAUNCH
IB65005) ZI MSFC TWT 554 SHUTTLE LAUNCH

n01Sl
nOlSl

ORBIN THETS
-1.500 D.OOO
-1.500 21.000

ALPHA
O.ODO
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP O.DOOO IN.
lMRP 0.1616 IN.
SCALE 0.0034
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CONFIGURATION DESCRIPTION
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH
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nOl SI

ORBIN
-1.500
-1.500

THETS
O.OOL>

21.000

ALPHA
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RE~ERENCE INFORNATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XNRP 3.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0034
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B650111 () DATA NOT AVAILABLE FOR ALL CONDITIONS
(B650051 Zl MSFC TWT 5a4 SHUTTLE LAUNCH nOlSl

ORBIN THETS
-1.500 D.OO!!
-1.500 II.ODO

ALPHA
D.DDD
D.DDD

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.644D IN.
BREF 5.5250 IN.
XMRP 5.49DO IN.
YMRP O.OODO IN.
ZMRP 0.1616 IN.
SCALE 0.OD54
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
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ORBIN
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ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
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XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.nD34
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
lB6l1011) () MSFC TWT ~154 SHUTTLE LAUNCH
18UOOll) n MSFC TWT 11154 SHUTTLE LAUNCH

TlOISI
TlOISI

ORBIN THETS
-1.1100 O.OOD
-l.5DO 21.0DO

ALPHA
O.OOD
0.000

REFERENCE INFORMATION
SREF 4.8950 SII. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.49DD IN.
YMRP D.ODDO IN.
ZMRP D.1616 IN.
SCALE D.D054
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
18650111 0 MSFC TWT 5:54 SHUTTLE LAUNCH
IB650D5) n MSFC TWT 5S4 SHUTTLE LAUNCH
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ORBIN
-1.500
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ALPHA
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REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP S.490D IN.
YMRP 0.0000 IN.
~MRP 0.1616 IN.
SCALE D.DDS4
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
OA TA SE T SYMBOL
IB650111 0
IBU0051 II

CONFJ~URATJON DESCRJPTJON
MSFC TWT 554 SHUTTLE LAUNCH
MSFC NT 554 SHUTTLE LAUNCH

n01Sl
nOlSl

ORBIN THETS
-1.500 0.000
-1.500 21.000

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 se. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YHRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.U054
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EFFECT OF SRH CIRCUMFERENTIAL LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
••
• 1'

••

• 1

.4

>-
U. .1.....
Z
W

••U

li..
li.. .1
W
0
U

W
.0

U
0::
0 -.1
li..

...J
< -..0::
W.....
< -.1...J

-.4

-.S

-.8

-.?

. . . . . ..
..

1
I
~

I
!
~

~

YAWING M~MENT COEFFICIENT. CYN eSOOY AXIS)
-.&2 -.10 -.00 -.D8 -.04 -.02 .00 .02 .04 .06 .08 .10 .&2 .14

DATA SET SYNBOL CONFIGURATION DESCRIPTION
(B650111 () DATA NOT AVAILABLE FOR ALL CONDITIONS
(BSS DOS 1 n NSFC TWT 5~4 SHUTTLE LAUNCH flOl SI

ORBIN
-1.500
-1.500

THETS
0.01'10

fLOOD

ALPHA
0.000
0.000

REFERENCE INFORNATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF ~.525D IN.
XNRP 3.4900 IN.
YNRP 0.0000 IN.
lNRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF SRH CIRCUMFERENTIAL LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B6501l) 0 MSFC TWT 554 SHUTTLE LAUNCH
(B65005) II NSFC TWT 554 SHUTTLE LAUNCH

1101S1
110151

ORBIN THETS
-1.500 O.OOD
-1.500 21.000

ALPHA
D.DDD
O.DDD

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP O.DOOO IN.
ZMRP 0.1616 IN.
SCALE 0.0054

MACH 4.96 PAGE 336



EFFECT OF SRM NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS. . . -.
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OA TA SE T SYMBOL
(B650041 0
(B650171 n
(1iI6,0231 0

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH

1101$1
1101$2
1101$3

ORBIN
-1.500
-1.500
-1.500

THETS
21.0..10
21.000
21.000

BETA
0.000
0.000
0.000

PEFERENCE INFORMATION
SREF 4.8950 SII. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XNRP 3.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF SRM NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SY'MeOL CONFIGURATION DESCRIPTION
CB65D04) 0 MSFC TWT 554 SHUTTLE LAUNCH n01S1
CB65017) II MSFC NT 554 SHUTTLE LAUNCH TlOlS2
CBS501l1l) <> DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
- •• 500

THETS
21.0CO
11.000
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1818 IN.
SCALE 0.0054
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
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OA TA SET SYMBOL
IB65004) 0
IB65017) n;
IB65025) <>

CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH
NSFC TWT 534 SHUTTLE LAUNCH
NSFe TWT 534 SHUTTLE LAUNCH

TlO1S1
TlO1S2
TlO1S5

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21 .000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF SRM NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS-..,
••••

-.10

-.ID

-.10

~ -.n
...J
U

-.10
.....
Z
W

-.OD
U

l.L.
l.L. .00
W
0
U

..... .05

Z
W
~ .100
~

(!) .nZ.....
I
U..... .eo

a..
.15

• liD

.S5

. . . . . . . . . . . . . . . . . . . .

~.. .................

~

~
~~

.,d~V'" .

d ~
~~

M""

~~~
-"

~
~"V

/
~

~
~~-

.40
-Ie -10 - e - 6 - 4 - I o 2 6 8 10 II

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYNBOL
IB650041 0
IB65017I ZI
IB65023 I <>

CONFJGURATJON DESCRJPTION
NSFC TWT 5'4 SHUTTLE LAUNCH
NSFC TWT 5'4 SHUTTLE LAUNCH
NSFC TWT 5'4 SHUTTLE LAUNCH

n01S1
1101S2
nOlS8

ORBIN
-1.500
-1.500
-1.500

THETS
21.0CO
21.000
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORNATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 8.5250 IN.
XNRP 8.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0084
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS. . . . . .
.

~ ..~._....-....

1_
~

~~

~
~

~

.....Ai

~~~

~~
v

~
~~,yo

V
lo-"" V~

<Y'"
~
~

~

ANGLE OF ATTACK. ALPHA. DEGREES

-.4D

-.15

-.10

-.11

-.10

~ -.is

...J
U. -.10
~

Z
W

-.01
U

l.i..
l.i.. .00
W
0
U

~
.05

Z
W
1: .100
~

(!)
.&5Z

I
U
~ .20

a..
.25

.110

.115

-10 -. - 8 - 4 - 2 o 2 4 8 8 10 12

DATA SET SYM80L
186S0041 0
186S0171 ZI
186S02111 0

CONFIGURATION DESCRIPTION
MSFC TWT 5114 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 5114 SHUTTLE LAUNCH

n01SI
nOlS2
nOlS5

ORBIN
-1.500
-1.500
-1.500

THETS
21.00tl
11.000
21.000

BETA
0.000
0.000
0.000

RfFERENCE INFORMATION
SREF 4.89S0 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 1l.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS. . . . . . • . .
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
I B65D041 0 MSFC TWT 554 SHUTTLE LAUNCH
18UDI71 ZI MSFC TWT 534 SHUTTLE LAUNCH
IBUD2'l1 <> MSFC TWT 534 SHUTTLE LAUNCH

nOlSl
nOlS2
n01S3

ORBIN
-I. '00
-1.500
-1.500

THETS
21. DO;)
21. ODD
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
• . . . .
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ANGLE OF ATTACK. ALPHA. DEGREES

.40
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DATA SET SYNBOL
IB65004) 0
(865017) n
(865023) <>

CONFIGURATION DESCRIPTION
. NSFC TWT 534 SHUTTLE LAUNCH nOlSl
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21. ODD

BETA
0.000
0.000
0.000

REFERENCE INFORNATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XNRP 3.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE C.0034
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EFFECT DF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL
IB65DD4) 0
IB65 017 ) II
IB65DU) <>

CONFIGURATION DESCRIPTION
MSFC NT 5114 SHUTTLE LAUNCH
MSFC NT S1l4 SHUTTLE LAUNCH
MSFC TWT 5114 SHUTTLE LAUNCH

nOlSI
nOlS2
nOlSll

ORBIN
-1.500
-1.500
-1.500

THE 15
21.01)0
21.000
21. 000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 1l.525D IN.
XMRP 1l.49DD IN.
YMRP D.DDDO IN.
ZMRP . 0.1616 IN.
SCALE D.DDl!4
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EFFECT DF SRH NOSE AND END FAIRINGS ON LDNGITUOINAL CHARACTERISTICS
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PATA SET SYMBOL
IB65004) 0
IB6SPiT) II
IB65023) 0

CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH

nOlsl
nOlS2
n015'

ORBIN
-1.500
-1.500
-1.500

THETS
21. oeD
21.000
21.000

BETA
0.000
0.000
0.000

RgFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYHBOL
IB85oo4) 0
IB85017) 2I
IB85025) <>

CONFIGURATION DESCRIPTION
HSFC TWT 554 SHUTTLE LAUNCH Tl01Sl
HSFC TWT 554 SHUTTLE LAUNCH Tl01S2
DATA HOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500

THETS BETA
21.01'0 0.000
e1.000 0.000
21.000 ,. 0.000

REFERENCE INFORHATION
SREF 4.8950 SQ. IN
LREF 2.8440 IN.
BREF 5.5250 IN.
XHRP 5.4900 IN.
YHRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE O. DOH
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B65004) () MSFC TWT 554 SHUTTLE LAUNCH
(B650171 II MSFC TWT 554 SHUTTLE LAUNCH
(8650251 <> MSFC TWT 554 SHUTTLE LAUNCH

n01Sl
nOlS2
nOlS5

ORBIN
-1.5DD
-1.5DD
-1.5DD

THETS
2S.DOD
21.DDD
21.DDD

BETA
D.DDD
D.DDD
D.DDD

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.525D IN.
XMRP 5.490D IN.
YMRP D.DODO IN.
ZMRP D.1616 IN.
SCALE 0.0054
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYNBOL CONFIGURATION DESCRIPTION
186500.) 0 NSFC TWT 5,. SHUTTLE LAUNCH
1865DIT) II NSFC TWT 55. SHUTTLE LAUNCH
lB65025) 0 NSFC TWT 5,. SHUTTLE LAUNCH

n01S1
nOlS2
nOlS5

ORBIN
-1.5DO
-1.500
-1.500

THETS
21.DJO
21.0DO
21.0DO

BETA
0.000
0.000
O.ODO

PEFE'RENCE INFORNA TJON
SREF •• 61150 SQ. IN
LREF 2.6UO IN.
BREF 3.5250 IN.
XNRP 3 •• 900 IN.
YNRP 0.0000 IN.
lNRP D.1616 IN.
SCALE D.003.
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EFFECT DF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
a.D

D.'

D••

D.4
Z
U.
r-
Z D.II
W

U.....
lJ..
lJ.. D.D
W
E)
U

W
U -D.II
0::
E)
lJ..

-l
< -D.4
E
0::
E)
Z

-0.6

-0.8

-1.0

. . . . . .

V
~ .

./V
V ~

~
V

~
~

p
,

J

/
,

~
~

ANGLE OF ATTACK. ALPHA. DEGREES
-I.e

-III -aD - 8 - 8 - 4 - II o II 6 8 10 II

DATA SET SYNBOL CONFIGURATION DESCRIPTION
(B650041 0 NSFC TWT S54 SHUTTLE LAUNCH
(B650171 n NSFC TWT S54 SHUTTLE LAUNCH
(B650251 <> NSFC TWT 554 SHUTTLE LAUNCH

HOJSI
HOIS!
HOIS5

ORBIN
-1.S00
-I. SOD
-1.S00

THETS
21.00;1
21.000
21.000

BETA
D.DDD
0.000
0.000

REFERENCE INFORMATION
SREF 4.89S0 SQ. IN
LREF 2.8440 IN.
BREF S.S2S0 IN.
XMRP 5.4900 IN.
YNRP D.OOOO IN.
ZMRP 0.1818 IN.
SCALE 0.0054
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EFFECT OF SRM NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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ANGLE ~F ATTACK. ALPHA. DEGREES
DATA SET SYNBOL CONFIGURATION DESCRIPTION
18850041 f.) NSFC TWT 554 SHUTTLE LAUNCH
18.50J71 II NSFC TWT 554 SHUTTLE LAUNCH
18850251 <> NSFC TWT 5$4 SHUTTLE LAUNCH

TJ01S1
TJ01Se
TJOSS5

ORBIN
-1.500
-1.500
-1.500

THETS
21.001"
21.000
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORNATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL
1B65004 1
IB650171
1B65025 1

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH TlOUI
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500

THUS
21.00"
21.000
21.000

BETA
D.OOO
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 58. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YNRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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8REF 1I.5250 IN.
XHRP 1I.4900 IN.
YHRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE C.001l4

MACH .91 PAGE 355



. . . . . . . . . . .

Q. ~ ~

..• ,...,..... 'W'

--.L.

!L - .....- ---.;: ---"1"D

-

EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
••D

•11

.10

.411

<
U

.40

t-
Z
W

U .1111

lJ..
lJ..
W
0 .110
U

W
U
~
0 •ell
lJ..

-l
<
X

.eD

<

.15

.10

.011

-10 - II - 45 - .. - I o a II 8 10 12

ANGLE OF ATTACK. ALPHA. DEGREES
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XNRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
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CONFIGURATION DESCRIPTION
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SCALE 0.0034·
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DATA SET SYMBOL
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CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
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ORBIN
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YMRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.005.
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CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH flOtSl
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500

THETS
21.0nO
21.000
21.000

BETA
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REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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OATA SET SYMBOL
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CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC NT 534 SHUTTLE LAUNCH

notSS
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notS3

ORBIN
-S.500
-1.'00
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THETS
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2S.000
21.000

BETA
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0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XHRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1816 IN.
SCALE 0.0034
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nOJSJ
n01S2
n01S3

ORBIN
-J .'00
-J.'OO
-1.500
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R~FERENCE INFORMATION
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LREF .2.6440 IN.
BREF 3.'250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
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ORBIN
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THETS
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REFERENCE INFORMATION
SREF 4.8950 SlI. IN
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XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
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REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
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lMRP 0.1616 IN.
SCALE 0.0054
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LREF 2.8440 IN.
BREF 5.5250 IN.
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SCALE 0.0054

MACH 1. 10 PAGE 364



EFFECT DF SRM NDSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
•10

.eo

.a•

•14

l.L
<
U .11

~

Z .10
W

U

l.L .18

l.L
W
0
U .111

W
U
Cl::: .140
l.L

-l
< .12

X
<

.10
>'
0
0
CD
W .00
Cl:::
0
lJ-

.De

.04

.02

. . .

.......... -
~

.,." ,e-.
~ !oo.~

A A A 11. """"'l
~A A e...

'"E

~ ~
~ ~

~
~

~
fI6.

~
~

-

ANGLE OF ATTACK. ALPHA. DEGREES

.00
-12 -10 - 8 - 8 - 4 - 2 o 2 6 8 10 II

DA TA SET SYM60L
(665004) 0
(665017) ZI
(6650211) 0

CONFI~URATION DESCRIPTION
MSFC TWT 5114 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

HOISI
H01S2
Tl01S5

,ORBIN
-1.500
-1.500
-1.500

THET$
21.000
21.000
21. 000

BETA
0.000
0.000
0.000

ReFERENCE INFORMATiON
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LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
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SCALE 0.001l4
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XMRP 5.4900 IN.
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SCALE 0.0054
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LREF 2.8440 IN.
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DATA SET SYMBOL
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CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH Tl01Sl
MSFC TWT 554 SHUTTLE LAUNCH Tl01S2
DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500

THETS
21.0!J0
21.000
2LOOO

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 58. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.005.
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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DATIl SET SYMBOL
IB65004) 0
IB65017) ZI
IB65023) <>

CONFIGURATION DESCRIPTION
NSFC TWT 554 SHUTTLE LAUNCH
NSFc TWT 5'4 SHUTTLE LAUNCH
NSFC TWT 5'4 SHUTTLE LAUNCH

Tl01SI
Tl01S2
TlOtS'

ORBIN
-1.500
-1.500
-1.500

THETS
21.0110
21.000
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORNATION
SREF 4.8950 S8. IN
LREF 2.6440 IN.
BREF '.5250 IN.
XNRP '.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
.10

•11

.11

.14

.11

al
<
U .10

to-
Z .IllW.....
U

lL. .ltl
lL.
W
E)
U .14

W
U
Q:
E) .II!
lL.

..J
< .10

X
<
W .DS
(J)

<
al

.De

.04

.DI!

. . . . . . .

--

.

A

a...:: -~ A A

-~ r--- .... -,;:to

~
- .-.

.. -
.

-10 - 8 - 6 - 4 - I! o I! 6 II ID

ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IBS50041 () NSFC TWT 5~4 SHUTTLE LAUNCH
IBe50171 n NSFC TWT 5'4 SHUTTLE LAUNCH
18S502'1 <> NSFC TWT 5'4 SHUTTLE LAUNCH

n01S1
nOlS2
nOIS'

ORBIN
-S.500
-1.500
-1.500

THETS
21.0:10
21.000
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.S!UO SlI. IN
LREF 2.6440 IN.
BREF ~.5250 IN.
XMRP ~.4S00 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00~4
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
I B65DC4) 0 MSFC TWT 5'4 SHUTTLE LAUNCH
11I65C17) ZI NSFC TilT 554 SHUTTLE LAUNCH
186502') <> NSFC TWT 5'4 SHUTTLE LAUNCH

flOtSl
flOtS2
flOtS'

ORBIN
-1.500
-1.500
-1.500

THETS
21. OOil
21.000
21.000

BETA
0.000
0.000
0.000

RrFERENCE INFORNA nON
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF '.5250 IN.
XNRP '.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.·
SCALE 0.0054
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EFFECT OF SRM NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS. . . . .
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL
IB650041 0
IB850171 II
IB850211 <>

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

nOlSl
nOlS2
nOlS5

ORBIN
-1.500
-1.500
-1.500

THETS
21.01'0
21.000
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SlI. IN
LREF 2.6440 IN."
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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FECT OF SRM NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B6,0041 0 MSFC TWT "'14 SHUTTLE LAUNCH 1101 SI
(B6,0171 ZI DATA NOT AVAILABLE FOR ALL CONDITIONS
(86,0251 <> DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500

THETS
21.oDC
21.000
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4 .89'0 S8. IN
LREF 2.6440 IN.
BREF 3.'2'0 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.U034
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EFFECT OF SRM NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS. . . . . . . . . . .
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYNBOL CONFIGURATION DESCRIPTION
(B85DD4) n NSFC TWT 5114 SHUTTLE LAUNCH
(885DS7) II NSFC TWT 5114 SHUTTLE LAUNCH
(885D211) <> NSFC TWT 5114 SHUTTLE LAUNCH

110151
110tSlI
110185

ORBIN
-L5DD
-1.500
-1.500

THEU
ILDr.D
11.000
21. DOD

BETA
0.000
0.000
0.000

R~FERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 11.6440 IN.
BREF 3.5250 IN.
XNRP 1I.49DD IN.
YNRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. ClM
.:U .110 .25 .20 .15 .AO .05 .00 -.05 -.10 -.15 -.20 -.25 -.110 -.115 - •• 0

DA TA SET SYMBOL
(B65004) 0
(B650S7) II
(B650211) <>

CONFIGURATION DESCRIPTION
NSFC TWT 5114 SHUTTLE LAUNCH
NSFC TWT 5::54 SHUTTLE LAUNCH
MSFC TWT 5114 SHUTTLE LAUNCH

710151
nOIS2
710155

ORBIN
-1.500
-1.500
-1.500

THETS
21.0')0
21.000
21. 000

BETA
0.000
0.000
0.000

REFERENCE INFORNATION
SREF 4.8950 SQ. IN
LREF 2.6.40 IN.
BREF 11.5250 IN.
XNRP 5.4900 IN.
YHRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.005•
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMSO~ CONFJGURATJON DESCRJPTJON
IS65D04) () MSFC TWT 534 SHUTT~E ~AUNCH TSOSSS
I S65DI7 ) ZI MSFC TWT 534 SHUTT~E ~AUNCH TlOS S2
IS65023) <> DATA NOT AYAJ~AS~E FOR A~~ CONDJTIONS

ORSJN
-S.5DD
-1.500
-1.500

THETS
2S.DOD
2S.DDD
2S.DDD

SETA
0.000
0.000
0.000

REFERENCE JNFORMATION
SREF 4.8950 SlI. IN
~REF 2.6440 IN.
SREF 3.5250 IN.
XMRP 3.4900 IN.
YNRP 0.0000 IN.
ZMRP 0.1616 IN.
SCA~E 0.0034
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYNBOL CONFIGURATION DESCRIPTION
(865004) () NSFC TWT 5114 SHUTTLE LAUNCH
(865017) ZI NSFC TWT 554 SHUTTLE LAUNCH
(865025) <> NSFC TWT 554 SHUTTLE LAUNCH

flOISI
flOISII
flOlS5

ORBIN
-1.500
-1.500
-1.500

THETS
111,00~

111.000
21. ODD

BETA
0.000
0.000
0.000

REFERENCE INFORNATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
OREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMBOL CON~JGURATJON DESCRIPTION
185500.. 1 0 MS~C NT"" SHUTTLE LAUNCH
lB55017 I n MS~C TWT".. SHUTTLE LAUNCH
18550251 <> MS~C TWT".. SHUTTLE LAUNCH

nOlSl
nOise
nolSS

ORBIN
-1.500
-1.500
-1.500

THETS
21.0UO
21.000
21.000

BETA
0.000
0.000
0.000

R~~ERENCE IN~ORNATION

SRE~ ... 8950 sa. IN
LRE~ 2.6.... 0 IN.
BRE~ 5.5250 IN.
XNRP 5."900 IN.
TNRP 0.0000 IN.
lNRP 0.1616 IN.
SCALE D.DDS"
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. ClM
D~T~ SET SYMBOL CONFIGURATION DESCRIPTION
IB6~D04l 0 MSFC TWT 554 SHUTTLE LAUNCH
(865017) n MSFC TWT 554 SHUTTLE LAUNCH
186~025l <> MSFC TWT 554 SHUTTLE LAUNCH

H01SI
Hoas2
Hoas5

ORBIN
-1.500
-1.500
-1.500

THETS
21.00U
21.000
21.000

BETA
0.000
0.000

-0.000

REFERENCE INFORMATION
SREF 4.89~0 SQ. IN
LREF 2.6440 IN.
BREI' 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF SRM NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL
IB85004) 0
I 8&5 OS? ) n
IB85025) <>

CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH

flOtSl
flOtS2
flOlS3

ORBIN
-1.500
-1.500
-1.500

THETS
21.0110
21.000
21.000

BETA
O.ODO
D.OOO
O.DOD

REFERENCE INFORMATION
SREF 4.8950 SII. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3 ••900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF SRH NOSE AND END FAIRINGS ON LONGITUDINAL CHARACTERISTICS
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DA TA st T SYMBOL
IB6511114) 0
IB651117) II
IB651125) <>

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH 1101 Sl
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500

THETS
21.o:J0
21.000
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.49011 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.9054
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(865004) () MSFC TWT 554 SHUTTLE LAUNCH
(8650SY) II MSFC TWT 5,. SHUTTLE LAUNCH
(8650'5) <> MSFc TWT 554 SHUTTLE LAUNCH

HOlSl
H01S2
H0155

ORBIN
-1.500
-1.500
-1.500

THETS
21.0LlO
21.000
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
sREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.DDS4
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(Be' 005) 0 MsFC TWT 5114 SHUTTLE LAUNCH
(B6'D18) II MSFC TWT 534 SHUTTLE LAUNCH

T101$1
T101s2

ORBIN
-1.500
-1.500

THETS
21.00.1
21.000

ALPHA
0.000
0.000

RFFERENCE INFORMATION
sREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 11.5250 IN.
XNRP 11.4900 IN.
YNRP 0.0000 IN.
lNRP 0.1616 IN.
SCALE 0.00114
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EFFECT DF SRM'END FAIRING DN LATERAL/DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
lS85DD') 0 MSFC TWT '34 SHUTTLE LAUNCH 'nOI SI
lS8'DI8' ZI DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.5DD
-1.5DD

THE.TS
21.DI'D
U.DDD

ALPHA
D.DDD
D.DDD

REFERENCE INFORMATION
SREF 4.89'0 SQ. IN
LREF 2.644D IN.
BREF 3.'2'0 IN.
XMRP 3.49DD IN.
YMRP D.DDDD IN.
ZMRP D.1616 IN.
SCALE D.DD34
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EFFECT OF SRM END FAIRING ON LATERAL/DIRECTIONAL CHARACTERISTICS
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DATA SET SYMSOL
IS6SDDS) 0
IS65D18) ZI

CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH

H01S1
H0152

ORBIN
-1.500
-S .500

THETS
2lo0eo
21.000

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
TMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL COHrJGURATION DESCRIPTION
(885005) 0 NSFC NT 554 SHUTTLE LAUNCH
(8.,018) II NSFC TWT 554 SHUTTLE LAUNCH

110151
110152

OR81N
-1.500
-1.500

THETS
21. OOJ
21.000

ALPHA
0.000
0.000

RfFERENCE INFORMATION
SREF 4.8850 58. IN
LREF 2.8440 IN.
8REF 5.5250 IN.
XMRP 5.4900 IN.
YNRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT DF SRH END FAIRING ON LATERAL/DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL
IB65DD51 0
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MSFC TWT 514 SHUTTLE LAUNCH
MSFC TWT 514 SHUTTLE LAUNCH

TlO1S1
Tl01S2

ORBIN
-1.500
-1.500

THETS
21.D~0

21.000

ALPHA
a.DDO
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 1.5250 IN.
XHRP 1.4900 IN.
YMRP 0.0000 IN.
lHRP 0.1616 IN.
SCALE 0.0014
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYNBOL CONFIGURATION DESCRIPTION
(865005) Cl NSFC TWT 5U SHUTTLE LAUNCH
(865018) ZI NSFC NT 5U SHUTTLE LAUNCH

n01Sl
n01S2

ORBIN
-1.500
-1.500

THETS
21.000
U.ODD

ALPHA
D.DDD
D.DOD

REFERENCE INFORMATION
SREF 4.895D 58. IN
LREF 2.8440 IN.
8REF 5.525D IN.
XNRP 5.49DD IN.
YNRP D.DODO IN.
ZNRP D.1616 IN.
SCALE 0.0054
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EFFECT OF SRH END FAIRING ON LATERAL/DIRECTIONAL CHARACTERISTICS.
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB65005) 0 MSFC TWT 534 SHUTTLE LAUNCH TlOISI
IB650181 Z1 DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500

THETS
21.COO
21.000

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF SRH END FAIRING ON LATERAL/DIRECTIONAL CHARACTERISTICS

• J

•4

••

••

. . . . . .

._-

~ '-
"""'1l
~ t....

----...
~

~
~
~
~
~~~

.1

••

.1

.0

-.1

-.1

-..

••

.
~

z
w
U

LL
LL
W
o
u
w
u
~
o
LL

-.J
<
~
w
~

<
-.J

>u

-.4

-.S

-..
-.J'

-..-1. -10 -. - e - 4 - II o II 4 e • to u

SlOE SLIP ANGLE. BETA. OEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IBII'OD'I 0 MSFC TWT '14 SHUTTLE LAUNCH
1B1I5018 1 ZS MSFC TWT '14 SHUTTLE LAUNCH

n01S1
nOlS2

ORBIN
-1.'00
-1.501)

THETS
21.000
21.000

ALPHA
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0.000

REFERENCE INFORMATION
SREF 4.8950 Sll. IN
LREF 2.11440 IN.
BREF 1.5250 IN.
XMRP 1.4900 IN.
YMRP 0.0000 IN.
%MRP 0.1616 IN.
SCALE 0.0014
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B6S00S) 0 NSFC TWT 554 SHUTTLE LAUNCH
(B650U) n NSFC TWT 554 SHUTTLE LAUNCH

n01SI
nOlS2

oRBIN
-1.500
-1.500

THETS
21.0:l0
21.000

ALPHA
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0.000

~EFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YNRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF SRH END FAIRING ON LATERAL/DIRECTIONAL CHARACTERISTICS.
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DATA SET SYMBOL
( BU 005 ) CJ
(B65018) II

COM~IGURATION DESCRIPTION
MS~C TWT 554 SHUTTLE LAUNCH nOISI
DATA NOT AVAILABLE ~OR ALL CONDITIONS

ORBIN
-1.500
-1.500

THETS
1!1.0aa
1!1.000

ALPHA
0.000
0.000

RFFERENCE INFORMATION
SREF 4.6950 SlI. IN
LREF 1.6440 IN.
BREF 5.5150 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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SIDE SLIP ANGLE. BETA. DEGREES
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DATA SET SYMBOL
(BlUDO" 0
(8650181 n

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

n01S1
n01S2

ORBIN
-1.500
-1.500

THETS
21.000
21.000

ALPHA
0.000
0.000

- RCFERENCE INFORMA TION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YNRP 0.0000 IN.
ZMRP 0.1616 'IN.
SCALE 0.0054
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB&5DD51 (.) M8FC TWT 554 SHUTTLE LAUNCH
IB&5DUI n MSFC TWT 554 SHUTTLE LAUNCH

nOiSl
nOiS2

ORBIN
-1.5DD
-1.5DD

THET$
21.Droo
2l.DOD

ALPHA
D.DDD
D.DDD

R!FERENCE INFORMATION
SREF 4.895D 58. IN
LREF 2.644D IN.
BREF 5.525D IN.
XMRP 5.49DD IN.
YMRP D.DDDD IN.
ZMRP D.1616 IN.
SCALE D.DD54
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EFFECT OF SRH END FAIRING ON LATERAL/DIRECTIONAL CHARACTERISTICS
• &4

• &a

• &0

,.....
.00

til

X
<

.00
>-
0
0m

.04.....
Z
>-
U .De

~

Z
W .00....
U

Ii.
Ii. -.02
W
0
U

~
-.04

Z
W
L
0 -.06
L

(!)
Z

-.06
3
<
>-

-.10

-.12

. . . . .. . .

.

n.. - IA A A AA -"Jl" .
~

I"'"
r-' .....- ..

~
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DA TA SE T SYMBOL
CB65DD5) 0
CS65DU) II

CONFI~URATION DESCRIPTION
MSFC TWT '54 SHUTTLE LAUNCH
MSFC TWT '54 SHUTTLE LAUNCH

n01SI
nOI S2

ORBIN
-1.500
-1.500

THETS
21.0nD
21.000

ALPHA
0.000
0.000

REFERENCE INFORMATION
sREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF SRH END FAIRING ON LATERALIOIRECTIONAL CHARACTERISTICS. . . . . . ... .
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYNBOL
lB650051 0
lBlIS0181 II

CONFIGURATION DESCRIPTION
NSFC NT 53. SHUTTLE LAUNCH
NSFC NT 58. SHUTTLE LAUNCH

nOlSl
nOlS2

_ ORBIN
-1.500
-1.500

THETS
2I.OCO
21.000

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF •• 8950 S'. IN
LREF 2.8•• 0 IN.
BREF 8.5250 IN.
XHRP 8 •• 900 IN.
YNRP 0.0000 IN.
ZMRP 0.1618 IN.
SCALE 0.008.
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EFFECT OF SRH END FAIRING ON LATERAL/DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL COMFIGURATION DESCRIPTION
18650051 0 MSFC TWT 5:14 SHUTTLE LAUNCH n01Sl
IS6S0181 II DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500

THETS
21.000
21.000

ALPHA
0.000
0.000

kEFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF :1.5250 IN.
XNRP :1.4900 IN.
YNRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00:14
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYNBOL CONFIGURATION DESCRIPTION
(BUDD'I 0 NSFC TWT 'U SHUTTLE LAUNCH
(BUOI8I ZI NSFC TWT'U SHUTTLE LAUNCH

flOUl
flOU2

ORBIN
-1.500
-1.500

THETS
21.1100
21.000

ALPHA
0.000
0 .• 000

REFERENCE INFORNATION
SREF 4.89'0 SQ. IN
LREF 2.6440 IN.
BREF , •.sUO IN.
XNRP , ..4900 IN.
YNRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.OD'4
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EFFECT OF SRH END FAIRING ON LATERAL/DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DEsCRIPTION
(B6S DDS) (.) MsFC TWT 534 SHUTTLE LAUNCH
(B6S018) n MsFC TWT 534 SHUTTLE LAUNCH

HOUI
HOI $2

ORBIN
-1.500
-1.500

THE 15
21.000
21.000

ALPHA
0.000
0.000

REFERENCE INFORMATION
sREF 4.8950- SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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SIDE SLIP ANGLE. BETA. DEGREES
DATA lIET SYMBOL CONFIGURATION DESCRIPTION
C8850051 () NSFC TWT 554 SHUTTLE LAUNCH TI01S1
C8650181 ZI DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500

THETS
21.0JO
2l.DOO

ALPHA
0.000
0.000

PEFERENCE INFORMATION
SREF 4.8850 S8. IN
LREF 2.6440 IN.
8REF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 1M.
SCALE D.DDS4
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SIDE SLIP ANGLE. BETA. DEGREES
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DATA SET SYNBOL CONFIGURATION DESCRIPTION
(865005) 0 NSFC TWT 5'4 SHUTTLE LAUNCH
(865018) n: MSFC TWT 5'4 SHUTTLE LAUNCH

TlOlSl
TlOIS2

ORBIN
-1.500
-1. SOD

THET$
21.000
21.000

ALPHA
0.000
0.000

ReFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF SRH END FAIRING ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB65D051 C) NSFC TWT 554 SHUTTLE LAUNCH
1BlI5 018) ZI NSFC NT 554 SHUTTLE LAUNCH

n01S1
nOlS2

ORBIN THETS
-1.500 2LO:J0
-1.500 as.OOO

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE D.DDS4
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EFFECT OF SRM END FAIRING ON LATERAL/DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(865005) () MSFC TWT 5S4 SHUTTLE LAUNCH
(8650111) II MSFC TWT 5S4 SHUTTLE LAUNCH

flOISI
flOlS2

ORBIN
-1.500
-1.500

THETS
21. OflO
21.000

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF ~.5250 IN.
XMRP S.49DO IN.
TMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF SRM END FAIRING ON LATERAL/DIRECTIONAL CHARACTERISTICS
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DATA SET S'(MBOL CONFIGURATION DESCRIPTION
(S650051 (.) MSFC TWT 554 SHUTTLE LAUNCH
(S&50U 1 21 MSFC TWT 554 SHUTTLE LAUNCH

110151
110152

ORBIN THETS
-1.500 21.0CO
-1.500 21 .000

ALPHA
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4tOO IN.
'(MRP 0.0000 IN.
ZMRP 0.IS16 IN.
SCALE 0.0054
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EFFECT OF SRM END FAIRING ON LATERAL/DIRECTIONAL CHARACTERISTICS. ..
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DATA SET SYMBOL CONFIGURATION D~SCRIPTION

1!l65005) 0 MSFC TWT 5~4 SHUTTLE LAUNCH 110151
1!l65018) Z! DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.50D

THET$
21.000
21.000

ALPHA
0.000
0.000

RZFERENCE INFORMATION
SREF 4.8950 sa. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYM80L CONFIGURATION DESCRIPTION
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ORBIN
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LREF 2.6440 IN.
BREF 1I.5250 IN.
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ZMRP 0.1616 IN.
SCALE D.DD1I4
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XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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SCALE D.001l4
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ORBIN
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SCALE 0.0054
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LREF 2.6440 IN.
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XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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SCALE 0.DD1I4
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SCALE D.UD54
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SCALE D.DDS4
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(865004) 0 MSFC TWT 554 SHUTTLE LAUNCH
(1163024) n MSFC TWT 554 SHUTTLE LAUNCH
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ORBIN
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THETS
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BETA
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REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
SREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
18850041 0 MSFC TWT 5114 SHUTTLE LAUNCH
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ORBIN
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ORBIN
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THETS
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BREF 5.5250 IN.
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lNRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYMBOL
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CONFIGURATION DESCRIPTION
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MSFc TWT 5S4 SHUTTLE LAUNCH
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DATA SET SYMBOL CONFIGURATION DESCRIPTION'
(B65oo4) 0 MSFC TWT 5'4 SHUTTLE LAUNCH nOSSl
(B65024) Zl DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
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THETS
21.00C
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REFERENCE INFORMATION
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BREF 3.5250 IN.
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DATA SET SYMBOL
lB85004' 0
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CONFIGURATION DESCRIPTION
MSFc TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
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ORBIN
-l,500
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THETS
11.000
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RE,ERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 1.8440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1816 IN.
SCALE 0.0054
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(865 DD4 ) 0 MSFC TWT 534 SHUTTLE LAUNCH
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ORBIN
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THETS
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BETA
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RE~ERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.6440 IN.
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XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
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CONFIGURATION DESCRIPTION
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REFERENCE INFORMATION
SREF 4 .895 0 S8. IN
LREF 2.8440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
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ORBIN
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REFERENCE INFORMATION
SR"F 4.8950 SQ. IN
LREF 2.6440 IN.
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B65DD41 Cl MSFC TWT 554 SHUTTLE LAUNCH
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ORBIN
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THETS
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REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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(865004) 0 MSFC TWT 5114 SHUTTLE LAUNCH
(865D24) ZI MSFC TWT 554 SHUTTLE LAUNCH

nos Sl
TlI0151

ORBIN
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REFERENCE INFORMATION
SREF 4.8950 58. IN
LREF 2.6440 IN.
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XMRP 1I.4900 IN.
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DATA SET STMBOL
IB&501U1 0
IBe5024 1 II

CONFIGURATION DESCRIPTION
MSFC NT 5114 SHUTTLE LAUNCH
MSFC NT 511. SHUTTLE L.• UNCH
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ORBIN
-1.5DO
-1.500

THETS
21.00C
21.000

BETA
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RE~ERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF ll.5250 IN.
XMRP ll.4900 IN.
TMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00ll4
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(865024) 11 DATA NOT AVAILABLE FOR ALL CONDITIONS
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REcERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
TMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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ORBIN
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RE~ERENCE INFORMATION
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BREF 5.5250 IN.
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ZMRP 0.1616 IN.
SCALE 0.0054
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OA TA SET SYMBOL
(B650071 0
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CONFIGURATION DESCRIPTION
NSFC TWT 534 SHUTTLE LAUNCH
NSFC rWT 554 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
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ORBIN
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P.EFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRf 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B8'007) () DATA NOT AVAILABLE FOR ALL CONDITIONS
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ORBIN
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SIDE SLIP ANGLE. BETA. DEGREES
-10 - 8 - 6 - 4 - 2 o 2 8 10 12

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(865007) 0 MSFC TWT 5114 SHUTTLE LAUNCH
(865005) ZI MSFC TWT 5114 SHUTTLE LAUNCH
(865DD6) <> MSFC TWT 5114 SHUTTLE LAUNCH

HOISI
110lSl
110151

ORBIN
-1.500
-1.500
-1.500

THETS
21.001l
21.000
21.000

ALPHA
-6.000
0.000
6.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 1I.5250 IN.
XMRP 1I.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.001l4

MACH .90 PAGE 467
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IBI5DD71 <>() DATA NOT AVAILABLE FOR ALL CONDITIONS
IB650D5') II MSFC TWT 5i4 SHUTTLE LAUNCH T10lSl
IB650011 MSFC TWT 5i4 SHUTTLE LAUNCH nOISI

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

ALPHA
-&.000
0.000
&.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF S .5250 IN.
XMRP i.490D IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.DDi4
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SIDE SLIP ANGLE. BETA. DEGREES

-.8
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DATA SET SYM80L CONFIGURATION DESCRIPTION
(865007) 0 MSFC TWT 5154 SHUTTLE LAUNCH
(865005) II MSFC TWT 5154 SHUTTLE LAUNCH
/8S5006) <> NSFC TWT 5154 SHUTTLE LAUNCH

nOI SI
n01SI
n0151

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

ALPHA
-6.000

0.000
6.000

R(FERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF '.5250 IN.
XMRP '.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00'4
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB65DD71 () MlIFC TWT 554 SHUTTLE LAUNCH
I BUDD5 1 II MSFC TWT 554 SHUTTLE LAUNCH
IB65DD61 <> MSFC TWT 554 SHUTTLE LAUNCH.

TlOUl
Tl01SI
TlOUl

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

ALPHA
-6.000
0.000
6.000

R~FERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN ..
XMRP 3.4900 IN.
yMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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SIDE SLIP ANGLE. BETA. DEGREES
-ID - 8 - 6 - 4 - 2 D 2 II 8 lD 12

DATA SET SYM80L . CONFIGURATION DESCRIPTION
(86'007) () DATA NOT AVAILABLE FOR ALL CONDITIONS
(86'005) ZI MSFC TWT '34 SHUTTLE LAUNCH H01Sl
(865006) <> DATA NOT AVAILA8LE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

ALPHA
-6.000
0.000
6.000

REF~RENCE INFORMATION
SREf 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1516 IN.
SCALE 0.0034

MACH 2.74 PAGE 471



.

~~
~.~

~

~
~
~~
~

~b-...
....... ...

~R

.

.1

.11

.D

.1

-.1

-.2

-."

-.5

-.6

-.4

• 5

••

EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION, lATERAl/DIRECTIrJ4AL CHARACT
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(BS5DD? I 0 MSFC TWT 534 SHUTTLE L4UNCH
(BSSDD5 I ZI MSFC TWT 534 SHUTTLE LAUNCH
(BSSDDSI 0 MSFC TWT 534 SHUTTLE LAUNCH

HOISI
HOISI
HOISI

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

ALPHA
-6.000
0.000
6.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0054
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Oil TA sE T SYNBOL
(B6'007) 0
(B6'Oo,) n
(865006) 0

CONFIGURATION DESCRIPTION
NSFC TWT '~4 SHUTTLE LAUNCH
NSFC TWT '~4 SHUTTLE LAUNCH
NSFC TWT '~4 SHUTTLE LAUNCH

1101 SI
1101 SI
1101$1

ORBIN
-1.5DD
-1.5DO
-1.5DO

THETS
21.DDD
21.DOD
21 .DOO

ALPHA
-6.DOD

D.oOD
6.DDD

RErERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF ~.525o IN.
XNRP ~ .4900 IN.
YNRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYM80L CONFIGURATION DESCRIPTION
(B65DD71 () DATA NOT AVAILABLE FOR ALL CONDITIONS
(BUDD51 2I MSFC TWT 554 SHUTTLE LAUNCH nOlSl
(BUDD61 <> MSFC TWT 554 SHUTTLE LAUNCH n01Sl

ORBIN
-1.500
-1.500
-1.500

THETS
21.DOU
21.000
21 .000

ALPHA
-6.000
0.000
6.000

RE7ERENCE INFORMATION
SREI' 4.8950 Sll. IN
LREI' 2.6440 IN.
BREI' 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION. LATERAL/DIRECTIONAL CHARACT
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SIDE SLIP ANGLE. BETA. DEGREES

-.S4
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DATA SET SYMBOL
IB650071 0
(B650051 n
(8650061 0

CONFIGURATION DESCRIPTION
NSFC TIJT 534 SHUTTLE LAUNCH
NSFC TIJT 534 SHUTTLE LAUNCH
NSFC TWT 534 SHUTTLE LAUNCH

HOI SI
H01SI
H01SI

ORBIN
-1.500
-1.500
-1.500

THE 15
21.000
21.000
21.000

ALPHA
-6.000
0.000
6.000

RErERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(BS5DD7) () DATA NOT AVAILABLE FOR ALL CONDITIONS
(BSSDD5) II MSFC TWT 5114 SHUTTLE LAUNCH n01Sl
(BS5DDS) <> MSFC TWT 5114 SHUTTLE LAUNCH Tl01Sl

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

ALPHA
-6.000

0.000
S.DDO

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.S44D IN.
BREF 1l.525D IN.
XMRP 1l.49DD IN.
YMRP 0.0000 IN.
ZMRP D.ISIS IN.
SCALE D.DD1l4
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SIDE SLIP ANGLE. BETA. DEGREES

•••

•••

•• 0

,.....
.09

U'l

X
<

.00
>-
0
0
en

.04'-'

Z
>-
U .02

~

Z
W .00......
U

lL.
lL. -.0l1!
W
0
U

~
-.04

Z
W
L
0 -.06
L

(!)
Z

-.08
3=
<
>-

-.10

-.12

-.14
-12 -10 - 8 - (I -. - 2 D 2 • (I 8 10 12

D~TA SET SYMBOL CONF"I&URATION DESCRIPTION
IIlS5DD7) 0 NSFC TWT 554 SHUTTLE LAUNCH
CSS5005) Zl NSFC TWT 554 SHUTTLE LAUNCH
IS65006) <> NSFC TWT 554 SHUTTLE LAUNCH

110151
110151
110151

ORBIN
-1.5DO
-1.500
-1.5DO

THETS
21.000
21.000
21.000

ALPHA
-6.000
0.000
6.000

RErERENCE INFORMATION
SREF" 4.8950 SQ. IN
LREF" 2.6440 IN.
BREF" 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL
IB8SDD71 0
I BU ODS I II
IB8SD061 <>

CONFIGURATION DESCRIPTION
MSFC TWT S34 SHUTTLE LAUNCH
MSFe TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH

Tl01Sl
nOl SI
n01S1

ORBIN
-1.500
-1.500
-1.500

THETS
u.oou
21.000
21.000

ALPHA _
-6.000

0.000
6.000

RE~ERENCE INFORMATION
SREF 4.895D SQ. IN
LREF 2.644D IN.
BREF 3.525D IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1818 IN.
SCALE 0.0034
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION. LATERAL/DIRECTIONAL QHARACT.
~

""-'II!~- ---.~ L 1& ... ...-

I
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB6S0071 () DATA NOT AVAILABLE FOR ALL CONDITIONS
I BU005 1 ZI MSFC TWT 554 SHUTTLE LAUNCH TlO1S1
18650061 <> DATA NOT AVAILABLE FOR ALL CONDITIONS

OP.BIN
-1.500
-1.500
-1.500

THETS
11.00D
21.000
1!1 .000

ALPHA
-6.000
0.000
6.000

~EFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.COS4
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION. LATERAL/DIRECTIONAL CHARACT
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SIDE SLIP ANGLE. BETA. DEGREES
OATA SET SYUBOL CONFiGURATION DESCRIP110N
(8650071 Cl NSFC NT 5114 SHUTTLE LAUNCH
(8650051 IS NSFC TWT 5114 SIlUTTLE LAUMCH
(8650061 <> NSFC TWT 554 SHUTTLE LAUNCII

nossl
nOlSl
HOlSl

ORBIN
-1.500
-1.500
-1.500

THETS
21.001.
21.000
21.000

ALPHA
-6.DOO
0.000
6.000

RE~ERENCE INFORMATION
SREF 4.8950 SIl. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XNRP 5.4900 IN.
YNRP 0.0000 1M.
lNRP 0.1616 IN.
SCALE 0.0054
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SIDE SLIP ANGLE. BETA. DEGREES

-.12
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(865007) () MSFC TWT 534 SHUTTLE LAUNCH
(865005) n MSFC TWT 534 SHUTTLE LAUNCH
(865006) 0 MSFC TWT 534 SHUTTLE LAUNCH

n01SI
nOlSl
n01SI

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

ALPHA
-6.000

0.000
6.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN •.
ZMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONfIGURATION. LATERAL/DIRECTIONAL CHARACT
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SIDE SLIP ANGLE. BETA. DEGREES

DATA SET SYNBOL CONFIGURATION DESCRIPTION
IB85D071 () DATA NOT AVAILABLE FOR ALL CONDITIONS
IB850051 II NSFC TWT 554 SNUTTLE LAUNCH Tl01SI
18850081 <> NSFC TWT 554 SHUTTLE LAUNCH TlO1S1

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

ALPHA
-6.000
0.000
6.000

REFERENCE INFORNATION
SREF 4.8950 58. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XNRP 3.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION. LATERAL/DIRECTIONAL QHARACT
.&1

• 10

.0'

r'\

(/)

X .Ga

<
>-
0
0 .04
m
~

-J
m

.02U......
Z
W .00....
U

La...
La...

-.02W
0
U

.....
Z -.04
W
L
0
L

(!) -.06
Z

-J
-J
0 -.08
0::

-.to

SIDE SLIP ANGLE. BETA. DEGREES
-to - 8 - 8 - 4 - 2 o 2 8 8 to t2

OA TA SE T SYMBOL
(El6'007) 0
(B6' DO' ) z:s
(BUDD6) 0

CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT '34 SHUTTLE LAUNCH

T101S1
T10151
T101S1

ORBIN
-1.500
-1.500

. -1.500

THETS
21.00t'
21.000
21.000

ALPHA
-6.000

0.000
6.000

REFERENCE INFORMATION
SREF 4.89'0 see IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.~034
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION. LATERAL/DiRECTIONAL CHARACT
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB65007) () DATA NOT AVAlLABLE FOR ALL CONDITlONS
CB65005) ZI NSFC TWT 5;'4 SHUTTLE LAUNCH n01SS
IB65006) 0 IISFC NT 5;'4 SHUTTLE LAUNCH nosss

ORBIN
-1,500
-1.500
-1.500

THETS
2S.0GO
21.000
21.000

ALPHA
-6.000
0.000
6.000

R~FERENCE INFORMATION
SREF 4.'950 58. IN
LREF 2.6440 IN.
BREF ;'.5250 IN.
XHRP ;'.4900 IN.
YHRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.00;'4
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION. LATERAL/DIRECTIONAL CHARACT
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D"U SET SYMBOL CONFIGUR.. TlON DESCRIPTION
186'D071 0 MSFC TWT ':54 SHUTTLE LAUNCH
186'00'1 ZI MSFC TWT ':54 SHUTTLE LAUNCH
186'0061 <> MSFC TWT ':54 SHUTTLE LAUNCH

nOSSI
n01S1
nOI SI

ORBIN
-1.500
-1.50D
-1.50D

THETS
21, OOU
21.000
21.DOD

ALPHA
-6.000

D.OOO
6.00D

RE~ERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF . :5.'250 IN.
XMRP :5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00:54
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONfIGURATION. LATERAllOIRECTIGNAl CHARACT
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SIDE SLIP ANGLE. BETA. DEGREES
DA TA S£ T SYMBOL
(BII5D07) 0
(865005) l!
( BII5 006 ) <>

CON~IGURATION O~SCRIPTION

MYC TWT 554 SHUTTLE LAUNCH
NS~C TWT 554 SHUTTLE LAUNCH
MS~C TWT 554 SHUTTLE LAUNCH

110151
110151
1101$1

ORBIN
-1.500
-1.500
-1.500

THE 1$

21.000
21.000
21.000

ALPHA
-6.000
0.000
6.000

RE7ERENCE IN~ORMATION

SRE~ 4.'950 SQ. IN
LRE~ 2.6440 IN."
BRE~ :I .5250 IN.
X'4RP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.DD54
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION. LATERAL/OIRECTIONAL CHARACT
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SIDE SLIP ANGLE. BETA. DEGREES
-10 - 8 - 0 - 4 - 2 o 2 4 II 8 10 12

DAU SET SYMBOL CONFIGURATION DESCRIPTION
IB65oo71 0 DATA NOT AVAILABLE FOR ALL CONDITIONS
186500') Z! MSFC TWT 534 SHUTTLE LAUNCH nOlsI
(B65 006) <> DA TA NOT AVA I LABLE FOR ALL COND I TIONS

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

ALPHA
-6.000

0.000
6.000

REFERENCE INFORMATION
SREF 4.89'0 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YHRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION, LATERALIOIRECTIONAl CHARAeT. . . .. .
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(865007) 0 MSFC TWT 534 SHUTTLE LAUNCH
(8115005) II MSFC TWT". SHUTTLE LAUNCH
(865006) <> MSFC TWT 534 SHUTTLE LAUNCH

n01S1
n01S1
n01S1

ORBIN
-1.500
-1.500
-1.500

THETS
21.00J
21.000
21.000

ALPHA
-11.000
0.000
11.000

RfFERENCE INFORMATION
SREf 4.¥95D SQ. IN
LREF 2.11440 IN.
BREF 5.5250 IN.
XMRP 3.4900 IN.
YHRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.0054

MACH 4.96 PAGE 488



EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION, LATERAL/DIRECTIONAl OHARACT
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)

-.8
-.14 -.12 -.10 -.08 -.06 -.114 -.P2 .PP .02 .04 .06 .08 .SD .&2 .14

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B65 007) 0 MIIFC TWT 5114 SHUTTLE LAUNCH
(IIUDD51 n MSFC TWT 5S4 SHUTTLE LAUNCH
(11650061 0 MSFC TWT 5S4 SHUTTLE LAUNCH

HOlSS
HOSSS
HOlSS

ORBIN
-S.500
-S.5DO
-S.500

THETS
2l.DDU
2S.DDO
2S.DOO

ALPHA
-6.000
0.000
6.000

REFERENCE INFORMATION
SREF 4.8950 S8. IN
LREF 2.6440 IN.
IIREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.t6t6 IN.
SCALE 0.0054
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EFFECT OF ANGLE OF ATTACK DN BASELINE CONFIGURATION. LATERAL/DIRECTIONAL OHARACT
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA SCT SYMBOL CONFIGURATION DESCRIPTION
(Be5DD?l () DATA NOT AVAILABLE FOR ALL CONDITIONS
(BUDD5l II MSFC NT 554 SHUTTLE LAUNCH 110151
(Be500e 1 <> MSFC TWT 554 SHUTTLE LAUNCH 1101 SI

ORBIN
-1.500
-1.500
-1.500

THETS
21.0DC
21.000
21.000

ALPHA
-6.000
0.000
6.000

~E~ERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION. LATERAL/DIRECTIONAL CHARACT
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)

-.8
-.14 -.12 -.10 -.08 -.06 -.04 -.02 .00 .02 .06 .08 .10 .12 .14

DATA SET SYMBOL
IB65007) (.)
IB65005) n
IB65006) 0

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH

TlOISI
TlOISI
Tl01Sl

ORBIN
-1.500
-1.500
-1.500

THETS
21.001'
21.000
21.000

ALPHA
-6.000
0.000
6.000

REFERENCE INFORMATION
SREF 4.8950 se. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.LiD54
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION. LATERAL/DIRECTIONAL CHARACT
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA SET SYM80L CONFIGURATION DESCRIPTION
(8650071 () DATA NOT AVAILABLE FOR ALL CONDITIONS
(8650051 II MSP'C TWT 554 SHUTTLE LAUNCH Tl01SI
(8650061 <> MSFC TWT 514 SHUTTLE LAUNCH Tl01SI

OR8lN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

ALPHA
-6.000
0.000
6.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
8REF 1.5250 IN.
XMRP 5.4900 IN.
TMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION. LATERAL/DIRECTIONAL CHARACT
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)

-.0
-.14 -.12 -.10 -.DB -.06 -.04 -.02 .00 .02 .04 .06 .DB .10 .12

DATA SET SYMBOL CONFIC;URATION DESCRIPTION
(865007) 0 MSFC TWT 554 SHUTTLE LAUNCH
(865005) rs MSFC TWT 554 SHUTTLE LAUNCH
18(5006) <> MSFC TWT 554 SHUTTLE LAUNCH

flOISI
flOISI
flOISI

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

ALPHA
-6.000
0.000
6.000

RE,ERENCE INFORHATION
SREF 4.B95D SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.005.
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION. LATERAL/DIRECTIONAL CHARACT
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YAWING MDMENT CDEFFICIENT. CYN CBDDY AXIS)
DATA SET SYMBOL
IB65007) ·0
IBU005) ZI
(865006) <>

CONFIGURATION CESCRIPTION
MSFC TWT 5S4 SHUTTLE LAUNCH
MSFC TWT 5S4 SHUTTLE LAUNCH
MSFC TWT 5S4 SHUTTLE LAUNCH

n01S1
n01SI
n01S1

ORBIN
-1.500
-1.500
-1.500

THETS
21.00&
21.000
21.000

ALPHA
-6.000
0.000
6.000

RE7ERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.525D IN.
XMRP 3.49DD IN.
YMRP O.DDDD IN.
lMRP 0.1616 IN.
SCALE D.DD34
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION. LATERAL/DIRECTIONAL CHARACT
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
-.'-.14 -.12 -.10 -.DI -.DI -.02 .00 .02 .04 .01 .08 .10 .12 .14

O"TA SET STMBOL CONFIl;URATION DESCRIPTION
cB650071 () DATA NOT AVAILABLE FOR ALL CONDITIONS
CB650051 Zl MSFC TWT 5:54 SHUTTLE LAUNCH n01SI
C8650061 <> DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN THETS
-1.'00' 21.DDC
-1.'00 21.000
-1.'00 21.000

ALPHA
-6.000
0.000
6.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF :5.5250 IN.
XHRP :5.4900 IN.
THRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE D.U034
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EFFECT OF ANGLE OF ATTACK ON BASELINE CONFIGURATION. LATERALIOIRECTIOHAl CHARACT
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA SET SYMBOL
IB650011 0
IB65005j ZI
IB850061 <>

CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
NSFC TWT 534 SHUTTLE LAUNCH

Tl0151
Tl01S1
Tl0151

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
2LOOO

ALPHA
-6.000
0.000
6.000

RE,ERENCE INFORMATION
SREF 4.8950 SiI. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.161'6 IN.
SCALE 0.0054
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(865004' Cl MSFC TWT 534 SHUTTLE LAUNCH
(865012) IS MSFC TWT 534 SHUTTLE LAUNCH
(865014) <> MSFC TWT 534 SHUTTLE LAUNCH

110151
1101511'1
1101S1F2

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

BETA
0.000
0.000
0.000

RE,ERENCE INFORMATION
SREF 4.895D SQ. IN
LREF 2.644D IN.
BREF 3.5250 IN.
XMRF 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF FIN LOCATION ON LONGITUDINAL CHARACTERISTICS-...
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ANGLE OF ATTACK. ALPHA. DEGREES
B aD II

DATA SET SYMBOL
IB6SPIU) 0
IBUPU) II
IBUP1.) 0

CONFIGURATION DESCRIPTION
MSFC TWT 514 SHUTTLE I.AUNCH TSOISI
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500

THETS
11.0011
21.000
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF •• 8850 S8. IN
LREF 2.64.0 IN.
BREF 5.5250 IN.
XMRP 5 •• 800 IN.
YMRP 0.0000 IN.
ZMRP 0.le16 IN.
SCALE 0.0054
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
I B65004) 0 MSFC TWT 554 SHUTTLE LAUNCH
I B65012) n MSFC TWT 554 SHUTTLE LAUNCH
I B65014) 0 MSFC TWT 554 SHUTTLE LAUNCH

nOlSI
nOlSlFI
nOlSlF2

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 1M.
BREF 5.5250 1M.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF FIN LOCATION ON LONGITUDINAL CHARACTERISTICS. . . .. .. .
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ANGLE OF ATTACK. ALPHA. DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB650041 0 MSFc TWT 5S4 SHUTTLE LAUNCH TlOSSI
18650121 II MSFC TWT 554 SHUTTLE LAUNCli TlOISIF1
1865014 I <> tlATA NOT AVAILABLE FOR ALL CONOI·TlONS

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMA TlON
SREF 4 ••950 SQ. IN
LREF 2.6440 IN.
BREF S.5250 IN.
XMRP 5.4900 IN.
YMRP O.OOOU IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF FIN LOCATION ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
-10 - 8 - e - 4 - II D I e • 10 12

o"T" SET SYNBOL CONFIGURATION DESCRIPTION
IB6S0041 (.) NSFC TWT S54 SHUTTLE LAUNCH
186'0121 ZI NSFC TWT 554 SHUTTLE LAUNCH
1865014 1 <> N5FC TWT '34 SHUTTLE LAUHCH

1101$1
1101S1Fl
1101S1F2

ORSIN
-1.500
-1.500
-1.500

THE 1$
21.00iJ
21.000
21.000

BETA
0.000
0.000
0.000

ReFERENCE INFORNATION
SREF 4.89'0 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XNRP 5.4900 IN.
YHRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.0034
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATJON DESCRI·PTJON
I B65D041 0 MSFC TWT '54 SHUTTLE LAUNC·H
UI650lel ZI MSFC TWT 554 'HUTTLE LAUNCH
IB650UI <> MSFC TWT 554 SHUTTLE LAUNCH

TaOUl
Ta01SlFl
TaOU1FI

ORBIN
-1.'00
-1.'00
-1.'00

THET$
U.OOIJ
11.000
11.000

BETA
0.000
0.000
0.000

RCFERENCE INFORMATION
SREF 4. "'0 SQ. IN
LREF 1.8440 IN.
BREF 8.'250 IN.
XMRP 8.4'00 IN.
YMRP 0.0000 IN.
ZMRP 0.1818 IN.
SCALE 0.0084
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R~FERENCE IN~ORNATION

SRU 4.'1511 st. IN
LREF 1.8440 IN.
IlRE~ 1.51511 IN.
XNRP I.HIIO IN.
YNRP 0.0000 IN.
ZMRP 11.1818 IN.
SCALE 0.0034

DATA lIET lIYNflOL
IliUDII41 0
CIlO'1I111 ZI
C!lUDI4 I <>

MACH

-sa • • - 0 - 4 • I a I 4 •
ANGLE OF ATTACK. ALPHA. DEGREES

CONFIGURATION DESCRIPTION ORBIN THETa BETA
NSFC TWT U4 SHUTTLE LAUNCH TSOI SI -1.500 11.000 0.000
DATA NOT AVAILABLE rOR ALL CONDITIONS -1.500 111.000 0.000
DATA NOT AVAILABLE ~OR ALL CONDITIONI -1.500 11.000 0.000
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ANGLE OF ATTACK. ALPHA. DEGREES
II I iO ••

DATA SET SYHBOL CONFIGURATION OESCRIPTIOH
I 81150D.' 0 HSFC TWT 5U SHUTTLE LAUNCH
181150S.' II HSFe TWT". SHUTTLE LAUNCH
IIUOU' <> HSFe TWT". SHUTTLE LAUNCH

TSOlSl
TSOUlFl
TSOUIF2

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
11.UOO
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.1'50 SQ. IN
LREF 2.1•• 0 IN.
BREF 1.5UO IN.
XMRP I •• 'DO IN.
YHRP D.DDDD IN.
ZHRP D.l111 IN.
SCALE D.~DI4
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ANGLE OF ATTACK. ALPHA. DEGREES
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D~T~ SET SYNBOL CONFIGUR~TION DESCRIPTION
(BOSDD4) (:) NSFC TWT 5'4 SHUTTLE LAUNCH
(B6SIHZ) Zl NSFC TWT 554 SHUTTLE LAUNCH
(B65 DI4 ) <> NSFC TWT 554 SHUTTLE LAUNCH

nOl SI
nOlSlFl
nOlS1F2

ORBIN
-1.500
-1.500
-1.500

THETS
21 .000
21.000
21.000

BETA
0.000
0.000
0.000

REFER~N'E INFORN~TION

SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF '.5Z5D IN.
XNRP '.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE D.UDS4
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFI&URATION DESCRIPTION
I BesD04) Cl MsFC rWT 554 SHUTTLE LAUNCH TlOUS
IBes012) II DATA NOT AVAILABL~ FOR ALL CONDITIONS
IB85014) <> DATA HOT AVAILABLE FOR ALL CONDlrlONS

ORBIN
-S.5DO
-S.5DD
-S.5DO

THETS
21.000
2S.DDD
2S.DDD

BETA
D.aDD
0.000
0.000

REfERENCE INFORMATION
SREF 4.8850 SQ. IN
LREF 2.8440 IN.
BREF 5.5250 IN.
XMRP 5.4800 IN.
TMRP 0.0000 IN.
ZMRP 0.1818 IN.
SCALE 0.0054
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EFFECT OF FIN LOCATION ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
("650041 0 MSFC TWT 554 SHUTTLE LAUNCH
(8650121 n MSFC TWT 554 SHUTTLE LAUNCH
(8650141 <> MSFC TWT 554 SHUTTLE LAUNCH

TlOUI
TlOUln
TlOUIF2

ORBIN
-1.500
-1.500
-1.500

THETS
.I.OO~

.1.000
21 .000

BETA
0.000
0.000
0.000

REcERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF •• 6440 IN.
BREF 5.5.50 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.'616 IN.
SCALE 0.0054
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EFFECT OF FIN LOCATION ON LONGITUDINAL CHARACTERISTICS
a.D
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ANGLE OF ATTACK. ALPHA. DEGREES
I II ID II

OA TA SE T SYMSOL
fBUO~) (:)
ISUOU) ZI
ISUOI4) <>

CON~IGURATION DESCRIPTION
MSFC TWT 5U SHUTTLE LAUNCH nOlSa
MSFC TWT n. SHUTTLE LAUNCH nOa San
DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-a.5DO
-a.5DD
-a.5DO

THETS
2a.DDO
11.000
2a.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.&440 IN.
SREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1118 IN.
SCALE 0.0054
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EFFECT OF FIN LOCATION ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYM80L CONFIGURATION DESCRIPTION
(865004) 0 MSFC TWT 5H SHUTTLE LAUNCH
(865012) II MSFC TWT 534 SHUTTLE LAUNCH
(865014) 0 MSFC TWT 534 SHUTTLE LAUNCH

flOSSl
fl01SSFl
flOI SIF2

OR8IN
-1.500
-1.500
-1.500

THETS
21.DoL
21.000
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF FIN LOCATION ON LONGITUDINAL CHARACTERISTICS
I.D
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ANGLE OF ATTACK. ALPHA. DEGREES
DA TA SE T S YM80L
.8650041 0
18650121 n
18650&41 0

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

TlO1S1
Tl01S1F1
TlO1S1FI

OR8IN
-1.500
-1.500
-1.500

THETS
21.000
21.000
11.000

8ETA
0.000
0.000
0.000

RErERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
8REF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.~616 IN.
SCALE 0.0054
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EFFECT OF FIN LOCATION ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB65DD41 0 MSFC TWT SU SHUTTLE LAUNCH fl01SI
IB6SDIII Z! DATA NOT AVAILABLE FOR ALL CONDITiONS
1865DI41 <> DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

BETA
0.000
0.000
0.000

RErERENCE INFORMATION
SREF 4 .695 D S9. IN
LREF 2.644D IN.
BREF 5.'ISD IN.
XMRP 5.490D IN.
YMRP D.ODOO IN.
lMRP D.1616 IN.
SCALE D.DD54
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EFFECT OF FIN LOCATION ON LONGITUDINAL CHARACTERISTICS
l.D
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ANGLE OF ATTACK. ALPHA. DEGREES
OATA SET SYMBOL
I B6500.. 1 Cl
I B65 OU!l II
IB650... ) 0

CONFJGURATION DESCRIPTION
MSFC TWT 5~" SHUTTLE LAUNCH
MSFC TWT 5~" SHUTTLE LAUNCH
MSFC TWT 5~" SHUTTLE LAUNCH

nOISl
n01SIFl
n01S1F2

ORBIN
-1.5aO
-1.5DD
-1.5DD

THETS
21.DOQ
21.DDD
21.DDD

BETA
D.DDD
D.DDD
D.DDD

REFE~ENCE INFORMATION
SREF ".8950 sa. IN
LREF 2.6.... 0 IN.
BREF 5.5250 IN.
XMR~ 5."900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE D.005"
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EFFECT OF FIN LOCATION ON LONGITUDINAL CHARACTERISTICS
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D"U SET SYMBOL CONFIGURATION DESCRIPTION
111650041 0 MSFC oWT 554 SHUTTLE LAUNCH
18650121 ~ MSFC TWT 554 SHUTTLE LAUNCH
1865014 1 <> MSFC TWT 554 SHUTTLE LAUNCH

TlOISS
TlOISIFI
TlOlSIF2

ORBIN
-1.500
-1.500
-1.500

THETS
11.000
Ill. DOD
11.000

BETA
0.000
0.000
D.DOD

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XHRP 5.4900 IN.
YMRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.0054
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYM80L
(865004) Cl
18S5012) n
(865014) 0

CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH T:Ol SI
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
2l.DDD

BETA
0.000
0.000
0.000

REfERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1516 IN.
SCALE 0.0054
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EFFECT OF FIN LOCATION ON LONGITUDINAL CHARACTERISTICS
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DA TA SE T SYMBOL
(B65004) 0
(B65012) II
(B65014) <>

CONFIGURATION DESCRIPTION
MSFC TWT SII. SHUTTLE :'AUNCH
MSFC TWT S54 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

TlOl Sl
TlO1S1Fl
Tl01S1F2

ORBIN
-1.500
-1.500
-1.500

THETS
21.001
21.000
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6.40 IN.
BREF 5.5250 IN.
XHRP 5 •• 900 IN.
YHRP 0.0000 IN.
IHRP 0.1616 IN.
SCALE 0.0054
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
nUDD4) Cl MSFC TWT 1lI4 SHUTTLE LAUNCH flOUI
lIlUDU) II MSFC NT 1lI4 SHUTTLE LAUNCH flOUIFI
llle'DI41 <> DATA NOT AVAILA8LE FOR ALL CONDITIONS

ORBIN
-1.'00
-1.'00
-1.500

THETS
21.Dot
21.000
21.000

8ETA
0.000
0.000
0.000

~ErERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.8440 IN.
8REF 1.5250 IN.
XMRP 1.4'00 IN.
YMRP 0.0000 IN.
lMRP D.lel8 IN.
SCALE 0.0014
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DA TA SET SYNBOL
(B650041 0
(B650121 n
(8650141 0

CONFIGURATION DESCRIPTION
NSFC TWT '54 SHUTTLE LAUNCH
NSFC TWT 5114 SHUTTLE LAUNCH
NSFC TWT 5114 SHUTTLE LAUNCH

TlOISI
TlO1S1Fl
TlO1S1F2

ORBIN
-1.500
-1 500
-1.500

THETS
21.0tO
21.000
21.000

BETA
0.000
0.000
0.000

R~FERENCE INFORNATI0N
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 11.5250 IN.
XNRP 11.4900 IN.
YNRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.00114
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ANGLE OF ATTACK. ALPHA. DEGREES
OATA SET SYMBOL
IB650041 0
IB65012) IS
IB650141 0

CONFIGURATION DESCRIPTION
MSFc TWT 554 SHUTTLE ~AUNCH

MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(BU004) 0 MSFC TliIT 554 SHUTTLE LAUNCH
(865012) II MSFC TWT 554 SHUTTLE LAUNCH
(B65014) <> MSI"C TWT 554 SHUTTLE LAUNCH

TlOlSl
TlOlS1F1
TlOlS1F2

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

BETA
0.000
0.000
0.000

.REFERENCE INFORMATION
SREF 4.8950 58. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.IS16 IN.
SCALE 0.0054

MACH 4.96 PAGE 536



PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYN80L CONFIGURATION CESCRIPTION
(8650041 0 NSFC TWT 554 SHUTTLE LAUNCH
(8650121 z:s NSFC TWT 554 SHUTTLE LAUNCH
(865014 1 <> NSFC TWT 554 SHUTTLE LAUNCH

1101 SI
1101S1Fl
1101 S1F2

ORBI~

-1.5l10
-1.5011
-1.500

!HETS
21 .ooc
21.0';!!
21.000

BETA
- O.OUfJ

U.Of·ll
1l.0011

REFERENCE INFORMATION
SREF 4.e950 SQ. iN
LREF 2.6440 IN.
8REF 5.5250 IN.
XNRP .'1.4900 IN.
YNR~ C.IlDDO IN.
lllRP 0.161E< IN.
SCALE 0.~054
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EFFECT OF FIN LOCATION ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYN80L
(865004) Cl
(8650U) ZI
(865014) 0

CON~IGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH nOI SI
DATA NOT AVAILA8LE FOR ALL CONDITIONS
DArA NOT AVAILABLE ~OR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.50li

THETS
21.001!
21.000
21.000

8ETA
0.000
0.000
0.000

~E~ERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.644D IN.
SREF 5.525U IN.
XMRF 5.4900 IN.
YMRP o.ao!!!> IN.
ZNR~ 0.1616 IN.
SCAL( 0.~034

MACH .80 PAGE 538



. .

~III

V
~

I

t

~ /
V

t
i

)~v
~V

Q

~
~

/ -

..J.f i
~~

V~
~

~
~

0 ••

EFFECT DF FIN LOCATIDN ON LONGITUOIN~L CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. CLM
OATA SET SYNBOL CONFIGURATION DESCRIPTION
(86'004) 0 HsFC TWT 554 SHUTTLE LAUNCH
186'012) ~ NsFC TWT 554 SHUTTLE LAUNCH
(865014) ¢ HSFC TWT 534 SHUTTLE LAUNCH

Tl01SI
Tl01S1F1
Tl01S1F2

ORBIN
-1.5eD
-1.500
-1.500

THETS
21.DDl>
21.000
21.000

BETA
0.000
0.000
0.000

RE~ERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF FIN LOCATION ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYNBOL CONFIGURATION DESCRIPTION
(8650041 0 NSFC TWT 5'4 SHUTTLE l..AUNCH T10151
(8650121 z:s NSFC TWT 554 SHUTTLE LAUNCH T101S1F1
(865D141 <> DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500

THETS
21.001
21.000
21.000

BETA
0.000
0.000
0.000

~EFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.8440 IN.
BREF 5.5250 IN.
XMRP '.4900 IH.
YHRP 0.0000 IN.
ZNRP 0;1618 IH.
SCALE 0.0054
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EFFECT or FIN LOCATION ON LONGITUDINAL CHARACTERISTICS
a.D

-1.0

-0.8
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W
U -D.e
0::
0
l.L

-I
< -0.4
~
0::
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Z

-D.e

.55 .eD .&5 .10 .05 .00 -.05 -.10 -.&5 -.20 -.15 -.SD -.55 -.40

PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IB650D4/ 0 MSFC TWT 554 SHUTTLE LAUNCH
I B65D12/ n MSFC TWT 554 SHUTTLE LAUNCH
I B65014/ <> MSFC TWT 534 SHUTTLE LAUNCH

n01SI
n01S1FI
nOl S1F2

ORBIN
-1.500
-l.5DD
-1.500

THETS
21.DDf
21.000
21 .000

BETA
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP O.GOOO IN.
ZMRP 0.1616 IN.
SCALE a.U034
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EFFECT OF FIN LDCATION ON LONGITUDINAL CHARACTERISTICS
&.0
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYNBOL
(B65004) 0
(B650Se) ZI
(865014) 0

CONFIGURATION DESCRIPTION
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH

110151
110ISIFI
1101 SIF2

ORBIN
-1.50D
-1.5DD
-1.5UD

THETS
21.DDt.
21.DOO
21.000

BETA
0.000
0.000
0.000

RE~ERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 1.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP D.DDDu IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF FIN LOCATION ON LONGITUDINAL CHARACTERISTICS
&.0

-0.8
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lL
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W
0
U

W
U -a.1!cr
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< -a.4
1:cr
0
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-0.6

PITCHING MOMENT COEFFICIENT. ClM
.50 .1!5 .I!O .15 .10 .05 .00 -.05 -.10 -.15 -.20 -.25 -.50 -.55 - .4C

II" TA SET SYM80L
18650041 0
18650121 n
IB650141 0

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH n01SI
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONs

OR8IN
-1.500
-1.500
-1.500

THETS
21.000
21.01l0
21.000

BETA
0.000
0.000
0.000

REFERENCE INFORMATiON
sREF 4.8950 SQ. ".
LREF 2.6440 IN.
8REF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0~01l IN.
lMRP 0.1616 IN.

-SCALE 1l.0054
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EFFECT OF FIN LOCATION ON LONGITUDINAL CHARACTERISTICS
1.0

0.'

-D.'

D.4
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l.L.
l.L. D.D
W
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U
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.-J
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0:
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-D ••
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYIIBOL COHFIC;URATIOH DESCRIPTION
IBO'DD4J () IISFC TWT 514 SHUTTLE LAUNCH
186'OUJ ZS MSFC TWT 514 SHUTTLE LAUNCH
1865014 J <> MSFC TWT 514 SHUTTLE LAUNCH

TlOI SI
TlOlSlFl
T101S1F2

ORBIN
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000

BETA
0.000
o.nDD
O.DOD

REFERENCE INFORMATION
SREF 4.895D SQ. IN
LREF 2.644D IN.
BREF 1.525D IN.
XMRI' 1.49DD IN.
YMRP O.ODOO IN.
ZMRP 0.1616 IN.
SCALE 0.D054
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SIDE SLIP ANGLE. BETA. DEGREES
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EFFECT OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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OATA SET STNBOL
(B6SDOS) (.)
(B6S01S) n
(B65015) 8
(B65016)

CONFIGURATION DESCRIPTION
N$FC TWT 5 ll. SHUTTLE LAUNCH
NSFC TWT 511. SHUTTLE LAUNCH
NSFC TWT 5114 SHUTTLE LAUNCH
NSFC TWT 5114 SHUTTLE LAUNCH

TI01SI
TIOI SlF1
TI01SIF2
TI0151F3

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

REFERENCE INFO~NATION

SREF 4.8950 SQ. IN
LREF 2.644D IN.
BREF 1l.5.50 IN.
XNRP 1l.490D IN.
TNRP O.OpOO IN.
lNRP 0.1616 IN.
SCALE 0.0054

MACH .60 PAGE 545



EFFECT OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMSOL
IS850051 0
18850131 II
1885015 I 8
1885018 I

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH Tt01S1
DATA NOT AVAILAB~E FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 I~.
YMRP 0.0000 I~.

ZMRP 0.1616 I~.

SCALE 0.0034
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EFFECT OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
-10 - 8 - II - 4 - 2 D 2 II 8 lD 12

DATA SET SYM80L CONFIGURATION DESCRIPTION
(86110011 I 0 MSFC TWT 514 SHUTTLE LAUNCH
(86110131 ZS MSFC TWT 514 SHUTTLE LAUNCH
(861101111 8 MSFC TWT 514 SHUTTLE LAUNCH
(8650161 MSFC TWT 514 SHUTTLE LAUNCH

n0151
n0151Fl
nOI S1F2
THll SIFI

OR8IN
-1.500
-1.500
-1.500
-1.50D

THETS
21.000
21.000
21 .000
21 .000

ALPHA
0.000
0.000
O.OOD
0.000

REFERENCE INFORMATION
sREF ... 8950 SQ. IN
LREF 2.6440 IN.
BREF 1.525U IN.
XMRP 1.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 . IN.
SCALE 0.0014
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EFFECT OF FIN LDCATION ON LATERAL/DIRECTIDNAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL
IB65005) 0
I B6501ll/ II
IB65015/ 8
I B65016/

CONFIGURATION DESCRIPTION
MSF':: TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH

n01S1
n01 S1F1
Tl01S1F2
Tl01 S1F3

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21.000
21.00r.
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.P034
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SIDE SLIP ANGLE. BETA. DEGREES
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DA TA SE T SYM80L
(865005) 0
(865013) n
(865015) 8
(865016 )

CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH

TIOI SI
TIOISIF1
TIOI S1F2
nOI S1F3

ORBIN
-1.500
-1.500
-1.50t'
-1.500

THETS
21.000
21.000
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

kEFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XHRP 3.4900 IN.
YHRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF FIN LOCATION DN LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGUIUTION DESCRIPTION
(8650051 0 MSFC TWT 5a4 SHUTTLE LAUNCH
(8850151 II MSFC TWT 5a4 SHUTTLE LAUNCH
(865015) 0 MSFC TWT 534 SHUTTLE LAUNCH
(86501&) 0 MSFC TWT 5a4 SHUTTLE LAUNCH

T101S1
T101S1Fl
T101S1F2
Tl01S1F3

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21.000
21.000
21."00
21.000

ALPHA
0.000
0.000
0.000
0.000

kEFERENCE INFORMATION
SREF 4.8950 58. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00"
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EFFECT OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
-10 - 8 - fi - 4 - 2 o 2 4 6 8 10 12

CATA SET SYMBOL CONFIGURATION DESCRIPTION
I B65005) 0 MSFC TWT 5:14 SHUTTLE LAUNCH flOI SI
IB650n) n DATA NOT AVAILABLE FOR ALL CONDITIONS
IB650H) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS
IB65016) DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21. ono
21. 000
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF :1.5250 IN.
XMRP :1.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00:14
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EFFECT DF FIN LDCATIDN DN LATERAL/DIRECTIDNAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL
(B650051 0
(BS50S31 II
(BS5015 I 8
(BS50S61

CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH

Tl01St
TlOIS1F1
TlOI S1F2
TlO1S1F3

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21.00..
21.000
21 .000
21.000

ALPHA
0.000
0.000
0.000
0.000

RE~ERENCE INFORMATION
SREF 4.8950 Si. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.D~~4
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EFFECT OF FIN LOCATION ON LATERAL/OIRECTIONAL CHARACTERISTICS
.a.
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SIDE SLIP ANGLE. BETA. DEGREES

-.1.-Ie -aa - 1 - II - .. - I o I .. 8 aD II!

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(e65005) 0 MSFC TWT S54 SMUTTLE ~AUNCM
(eUOU) ZS MSFe TWT 55. SHUTTLE LAUNCH
(e65015 l 8 MS.-' TWT 554 SHUTTLE LAUNCH
(ells Dill ) MSFC TWT 554 SHUTTLE LAUNCH

TlO1S1
TlO1S1F1
TlO1SaF2
Tl01 S1F5

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21.001
21. DOD
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0054
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EFFECT DF FIN LDCATIDN DN LATERAL/OIRECTIDNAL CHARACTERISTICS. . . --.- --.-,.---r- r-r -,--.- -.--.- r--r-,
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W
0
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I- -.04
Z
W
:t:
0 -.06:t:
(!)
Z

-.08
~

<r
-.&0

-.11

-.&4
-&1 -&0 - 8 - II - 4 - 2 o 2 4 6 8 10 12

SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL
IB650051 0
IB650131 II
IB650&51 8
IB650&61

CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH flOISI
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA t:vT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

REcERENCE INFORMATION
SREF 4.8950 SII. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.\616 IN.
SCALE 0.0054
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SIDE SLIP ANGLE. BETA. DEGREES
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EFFECT ~F FIN L~CATI~N ~N LATERAL/DIRECTI~NAL CHARACTERISTICS

-.14
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.14

.&2

.10
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(/)

X
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Inen .04LI

Z
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Z
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U

l.L
l.L -.02
W
In
U

t- -.04
Z
W
L
In -.06L

C)
Z

-.08
3=
<:
>-

-.10

-.12

DATA SET SYMBOL CONFIGURATION DESCRIPTION
(B65005) 0 MSFC TWT 534 SHUTTLE LAUNCH
(B65013) n MSFC TWT 534 SHUTTLE LAUNCH
(B65015) 8 MSFC TWT 534 SHUTTLE LAUNCH
(B65016) MSFC TWT 534 SHUTTLE LAUNCH

Tl01Sl
TlOl SlF 1
TlOlS1F2
TlOl SlF3

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21.0rO
21.000
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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-.12

SIDE SLIP ANGLE. BETA. DEGREES
DA TA SE T SYMBOL
IBS5005 I 0
IB650131 II
IBS5015 I 8
18S5016 I

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH

nOlSl
nOlS1F1
nOlS1F2
nOlS1F3

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21.001'
21.000
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 58. IN
LREF t.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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EFFECT ~F FIN L~CATI~N ON LATERAL/DIRECTIONAL CHARACTERISTICS
• 14
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SIDE SLIP ANGLE. BETA. DEGREES
-10 - 8 - G - 4 - 2 o 2 4 G 8 10 12

DA TA SE T SYNBOL
IB65DD5 I 0
IB65DUI n
IB65DU I 8
I B65D16 I

CONFIGURATION DESCRIPTION
NSFC TWT 5114 SHUTTLE LAUNCH
MSFC TWT 5114 SHUTTLE LAUNCH
NSFC TWT 5114 SHUTTLE LAUNCH
NSFC TWT 5114 SHUTTLE LAUNCH

TlOISI
TlOISIF1
TlOISIF2 
TlOI SIF3

OR8IN
-1.500
-1.500
-1.500
-1.500

THETS
21.000
21.000
21.000
21 .000

ALPHA
0.000
0.000
0.000
0.000

RtFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
8REF '-5250 IN.
XMRP '-4900 IN.
YMRP o.ooDo IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
.&4

.n
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X
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Z
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I-
Z
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U

u..
u.. -.02
W
0
U

I- -.04
Z
W
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C)
Z

-.oe
3:
<
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-.&0

-.&2

CONFJGURATJON DESCRIPTJON
MSFC TWT 5'4 SHUTTLE LAUNCH
MSFc TWT 5'4 SHUTTLE LAUNCH
MSFC TWT U4 SHUTTLE LAUNCH
MSFC TWT U4 SHUTTLE LAUNCH

REFERENCE INFORMATJON
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054

-.&4
" -&2

DA TA SE T SYMBOL
(1i650051 0
(BesOUI Zl
IB650151 8
(B650161

-&0 - 8 - 8 - 4 - 2 0 2 4

SIDE SLIP ANGLE. BETA. DEGREES
ORBJN THETS ALPHA

T101S1 -1.500 21.0DO 0.000
T101S1Fl -1.500 21.000 0.000
T101S1F2 -1.500 21.000 0.000
T101S1F' -1.500 21.000 0.000

6 8 &0 &2
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SIDE SLIP ANGLE. BETA. DEGREES
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EFFECT ~F FIN L~CATI~N ON LATERAL/DIRECTI~NAL CHARACTERISTICS
• 14
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DATA SET SYMBOL
IB65005) 0
IB650U) n
IB65015) 8
IB65016 )

CONFI&URATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH TlOISI
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21. DOl)
21.000
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 I~.

XNRP 3.4900 IN.
YNRP 0.0000 IN.
lNRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DA fA SET SYNBOL
(81550051 0
(B650UI" II
18650151 8
( 8650161

CONFIGURATION DESCRIPTION
NSFC TWT 5'4 SHUTTLE LAUNCH
NSFC TWT 5'4 SHUTT.,.E LAUNCH
NSFC TWT 5'4 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH

T101S1
T101S1Fl
T101SIF2
T101SIF5

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21 .00;)
21.GuG
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

RFFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP '.4900 IN.
YMRP 0.0000 IN.
ZNRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF FIN LOCATION ON LATERAL/OIRECTIDNAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
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U
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBIN THETS ALPHA
1B65005)

~
MSFC TWT 534 SHUTTLE ~AUNCH nOI SI -;.500 21.00~ 0.000

1B65013) MSFC TWT 534 SHUTTLE LAUNCH nOISIFI -1.500 21.000 0.000
IB65015 ) 8 MSFC TWT 554 SHUTTLE LAUNCH nOlSIF2 -1.500 21.000 0.000
1B65016) MSFC TWT 534 SHUTTLE LAUNCH nOlSIF3 -1.500 21.000 0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
.11

.10

.08 I----+_----+---~----+_---+_---.....---_f-----+_---__i~-----. ----- -_...-

-.0tI

.DtI

.04

~f'..-..
.D2 ...----+----+----+----...--....;::,....,..:t-----I·----+----r----+----+--------1I-----t

'l~
.DO .........-.+---+---I---+----+-----..~--+-~--t-+--+----+----1

..........~..
-.04

-.02

I
Z
W
1:
o
1:

C)
Z

...J
m
u

I
Z
W

U

1.L.
1.L.
W
o
U

,.....
(f)

X
<
>-'o
o
m
~

-.08 +----+-----+----+-----+----+-----I-----+---__iI-----+-----+----1-----i

-.10 ...----+----+----+----I-----+---+----+-------1r----+----+-----If----i
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SIDE SLIP ANGLE. BETA. DEGREES
OA TA SET SYMBOL CONFIGURATION DESCRIPTION
lB65DD5 I 0 MSFC NT 5'4 SHUTTLE LAUNCH nOlSI
lB65D15I II DATA NOT AVAILABLE FOR ALL CONDITIONS
lB65D151 8 DATA NOT AVAILABLE FOR ALL CONDITIONS
lB65D161 DATA NOT AVAILABLE FOR A"L CONDITIONS

ORBIN
-1.500
-1.5DD
-1.5030
-1.5Do

THETS
21.0uD
21.0DD
21.DDD
21. DDD

ALPHA
D.DDD
D.DDD
D.DDD
D.DDD

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF '.5250 IN.
XMRP '.49DD IN.
YMRP D.DDDD IN.
ZMRP D.1616 IN.
SCALE D.DO'4
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EFFECT OF FIN LOCATION ON LATERAL/OI~ECTIONAL CHARACTERISTICS
• &1
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SIDE SLIP ANGLE. BETA. DEGREES
-&0 - e - 6 - 4 - 2 D 2 4 6 e &0 &2

CATA SET SYMBOL CONFIGURATION DESCRIPTION
le65005) 0 MSFC TWT 5~" SHUTTLE LAUNCH
18650151 ZI MSFC TWT 5~" SHUTTLE LAUNCH
18650151 8 MSFC TWT 5~" SHUTTLE LAUNCH
(865016) MSFC TWT 5~" SHUTTLE LAUNCH

nOl SI
nOISIF1
n01SIF2
nO! SIF~

ORBIN
-1.5DD
-1.5Do
-1.500
-1.500

THETS
21.00'1
21.oDD
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF ... 8950 SQ. IN
LREF 2.6.... 0 IN.
BREF ~.525o IN.
XMRP ~."90o IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.~0~4
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EFFECT OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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t!) -.De
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..J
0 -.0'D::

-.ao
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SIDE SLIP ANGLE. BETA. DEGREES
DATA liT IYMIOL CONI'IGURATJON DEICUPTIOH
1.1500.1 ~ MI" TWT elI4 IHUTTLE LAUNCH
I 'UDU' M"C TWT elI4 IHUTTLE LAUNCH
I'UDU' MI'C TWT 114 IHUTTLE LAUNCH
leUD1l1 MI'C TWT 514 IHUTTLE LAUNCH

raoul
raOUI'1
raoUl'.
raOUI'lI

ORBIN
-1.500
-1.500
-1.100
-1.'00

THETe
IS .0011
11.000
11.000
II. ODD

ALPHA
0.000
0.000
0.000
0.000

RC'ERENCE IN'ORNA TrON .
IRE' 4.'150 ••• IN
LRE' 1.'440 IN.
IRE' 8.5150 IN.
XMRP 8.4100 IN.
rMRP 0.0000 IN.
IMRP O.lel. IN.
ICALE 0.0084

MACH 1.09 PAGE 564



. 1

~~-J

1. f-----

G..

~-
~ r-.... I

(3.....
~
~I--- _

e:t-r---s "'e I .. IA

~ r---s ~ -~-
~

~

.-J, ~...-4i
k-"

'"~..
~

I~..
~

~..

"'"'"
~ t-fJ

'" I"'IC::l

~
I'fl

EFFECT OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
• &1
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SIDE SLIP ANGLE. BETA. DEGREES

-.12
-12 -lD - 8 - 8 - 4 - 2 D 2 6 8 10 12

CATA SET SYM80L CONFIGURATION DESCRIPTION
(B650051 0 MsFC TWT 534 SHUTTLE LAUNCH
(B650131 n MSFC TWT 534 SHUTTLE LAUNCH
(B650151 8 MSFC TWT 534 SHUTTLE LAUNCH
(15650161 "SFC TWT 534 SHUTTLE LAUNCH

TlOISI
TlOlSIFl
TlOI S1F2
TlOlSIF3

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21.01'0
21.000
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

R~FERENCE INFORMATION
SREF 4.6950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0034

MACH 1. 19 PAGE 565



EFFECT DF FIN LOCATIDN ON LATERAL/DIRECTIDNAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
COMFIGURATION DESCRIPTIONDATA SET SYMBOL

IB650051 0
IB650UI ZI
IB650UI 8
IB650161

MSFC TWT 5'4
MSFC- TWT 5'4
MSFC TWT 5,.
MSFC TWT 5,.

SHUTTLE LAUNCH
SHUTTLE LAUNCH
SHUTTLE LAUNCH
SHUTTLE LAUNCH

n01S1
Tl01S1FJ
n01S1F2
Tl01S1F'

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
2l.DCO
21.000
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

REFERENC~ INFORMATION
SREF 4.1'950 SQ. IN
LREF 2.6440 IN.
BREF '.5250 IN.
XMRP '.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.00'4
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EFFECT OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
(8650051 0 MSFC TWT 5:54 SHUTTLE LAUNCH 110151
CB650UI n DATA NOT AVAlLA8LE FOR ALL CONDITIONS
(8650151 ~ CATA NOT AVAILABLE FOR ALL CONCITIONS
(8650161 0 DATA NOT AVAILABLE FOR ALI. CONDITIONS

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21.00C
21.000
21.000
21 .000

ALPHA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8~50 SQ. IN
LREF 2.6440 IN.
BREF :5.5250 IN.
XMRP :5.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0034
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EFFECT DF FIN LDCATIDN ON LATERAL/DIRECTIONAL CHARACTERISTICS
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SlOE SLIP ANGLE. BETA. OEGREES
DATA SET SYM80L
IB6SDOS 1 0
186S0UI II
186S0SS1 8
186SDI61

CONFIGURATION DESCRIPTION
MSFC TWT S54 SHUTTLE LAUNCH
MSFC TWT S34 SHUTTLE LAUNCH
MSFC TWT S34 SHUTTLE LAUNCH
MSFC TWT S34 SHUTTLE LAUNCH

TlOSSI
TlOSSIFI
TlOSSIF2
TlOIS1F5

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21.0LO
21.000
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

R~FERENCE INFORMATION
SREF 4.r950 SQ. 1M
LREF 2.6440 1M.
BREF 5.5250 IN.
XMRP 5.4900 IN.
TMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECl OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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YAWING M~MENT C~EFFICIENT, CYN (B~DY AXIS)

-.S
-.14 -.12 -.10 -.0' -.06 -.04 -.02 .00 .02 .04 .06 .DB .10 .12 .14

OA TA SE T SYMBOL
IB650051 0
IB650151 n
IB650U 1 8
1 B65016 1

,ONFJGURATJON DESCRJPTJON
MSF' TWT 534 SHUTTLE LAUNCH
MSF' TWT 5a4 SHUTTLE LAUNCH
MSF' TWT sa4 SHUTTLE LAUNCH
MSF' TWT 534 SHUTTLE LAUN'H

1101S1
1101 SiFt
1101S1F2
1101 SIF3

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21.DrD
21.000
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

REFERENCE INFORMATiON
SREF 4.8950 SQ. 'N
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
S'ALE U.DD34
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EFFECT OF FIN LOCATION ON LATERAl/OIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT, CYN (BODY AXIS)

DAU SET SYMBOL
IBUDD5) Cl
IBUDIS) ZI
IBII5DU) 8
IBUDllI)

CONFIGURATION DESCRIPTION
MSFC TWT n. SIlUTTLE LAUNCH. 110151
DATA NOT AVAILABLE FOR ALL C~DITIONS

DATA NOT AVAILABLE FOR ALL CONDJTIONS
DATA MOT AVAJLABLE FOR ALL CONDJTIONS

ORBIN
-1.500
-1.500
-1.5DO
-1.500

TIlETS
21.0Df·
21.000
21.000
II.DOD

ALPHA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF l.8440 IN.
BREF 5.5250 IN.
XMRP 5.4800 IN.
YMRP 0.0000 IN.
ZMRP 0.1818 IN.
St-ALE 0.0054
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EFFECT CF FIN LCCATICN CN LATERAL/DIRECTICNAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. CYN eBOoy AXIS)

-.8
-.14 -.12 -.10 -.08 -.06 -.02 .00 .02 .04 .06 .08 .10 .12 .14

DATA SET SYMBOL
(B650051 £:)
(8650151 n
(B65015 I 0
(B650161 0

CONFIGURATION DESCRIPTION
MSFC iWT 554 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

HOI Sl
H01S1Fl
HOlS1F2
HOI S1F5

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21.000
21 .000
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

~EFERENCE INFORMATION
SREF 4.89<0 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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EFFECT DF FIN LOCATIDN DN LATERAL/OIRECTIDNAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. eYN (BODY AXIS)
DATA SET SYMBOL
IB650D51 0
I B6501ll1 II
188'OlS I 8
18850181

CONFIGURATION DESCRIPTION
MSFC TWT "4 SHUTTLE LAUNCH
MSFC TWT "4 SHUTTLE LAUNCH
MSFC TWT 514 SHUTTLE LAUNCH
MSFC TWT 514 SHUTTLE LAUNCH

nOSSl
n01S1F1
n01S1F2
nos SSFI

ORBIN
-S.'OO
-S.500
-S.500
-1.500

THETS
21.0011
21.000
21.000
21 .000

ALPHA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
. SREF 4.8150 SQ. IN

LREF 2.6440 IN.
BREF 1.5250 IN.
XMRP 1.4~~0 IN.
TMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.0054
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EFFECT OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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CAr.< SET SYM80L CONFIGURATION DESCRIPTION
(865005) 0 MSFC TWT 534 SHUTTLE LAUNCH
(86501ll)' n MSFC TWT 534 SHUTTLE LAUNCH
(865015) 8 MSFC TWT 5114 SHUTTLE LAUNCH
(865016' MSFC TWT 534 SHUTTLE LAUNCH

TlOl SI
Tl01S1Fl
TlOl S1F2
TlOl S1F3

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21.00C
21.000
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

~EFERENCE INFORMATION
SREF 4.8!'50 S,L IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 1I.4900 IN.
YMRP 0.0000 IN.
lMRP 0.1616 IN.
SCALE 0.001l4
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EFFECT OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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Y~WING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA SET SYMBOL
IB65oo51 0
IB65oU> II
(865015) 8
18&5016)

CONFIGURATION CESCRIPTION
MSFC TWT 5114 SHUTTLE ~AUNCH

MSFC TWT 5114 SHUTTLE LAUNCH
MSFC TWT 5114 SHUTTLE LAUNCH
MsFC TWT 534 SHUTTLE LAUNCH

TlO1S1
TlO1S1Fl
TlO1S1F2
TlO1S1FlI

ORUN
-1.500
--1.500
-1.500
-1.500

THETS
21.001]
21.000
21.000
21,000

ALPHA
0.000
0.000
0.000
0.000

REFERENCE INFORMATION
SREF 4.e950 SOL IN
LREF 2.6440 IN.
BREF 1I.5250 IN.
XMRP 1I.4900 IN.
YMRP 0.0000 IN.
ZMRP D.1616 IN.
SCALE 0.001l4
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EFFECT OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. CYN CBODY AXIS)

-.8
-.14 -.12 -.10 -.08 -.06 -.IU -.02 .00 .02 .04 .06 .08 .10 .12

DATA SET SY"80L CONFIGURATION DESCRIPTION
(865005) 0 IlSFC TWT 554 SHUTTLE LAUNCH Tl01SI
(865015) ZI DATA NOT AVAILABLE FOR ALL CONDITIONS
(865015) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS
(8650115) DATA tlOT AVAILABLE FOR ALL CONDITIONS

ORB!N
-1.500
-1.500
-1.500
-1.500

THETS
2l.0i..0
21.000
21.000
21.000

ALPHA
0.000
0.000
0.000
0.000

REFERENCE INFORHArION
SREF 4.('950 SQ. IN
LREF 2.15440 IN.
BREF 3.5250 IN.
XHRP 3.4900 IN.
YHRP 0.0000 IN.
ZHRP 0.1616 IN.
SCALE 0.0034
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EFFECT OF FIN LOCATION ON LATERAL/DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA SET SYMBOL
1 B650051 Cl
IB650UI ZI
IB650SS1 0
IB650161 0

CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH
MSFC NT 514 3HUTTLE LAUNCH
NSFC TWT 514 SHUTTLE LAUNCH
MSFC TW.T 534 SHUTTLE LAUNCH

nOlSl
n01S1Fl
n01S1F2
n01S1Fl1

ORBIN
-1.500
-1.500
-1.500
-1.500

TitErs
21.00t'
21.000
21.000
21.0011

ALPHA
0.000
0.000
0.000
0.000

~EFERENCE INFORMATION
SREF 4.8950 SII. IN
LREF 2.6440 IN.
BREF 1.5250 IN.
XMRP 1.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0014
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BASELINE LONGITUDINAL DERIVATIVES AS AFUNCTION OF HACH NUMBER
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CONFIGURATION DESCRIPTION
MSFC TWT 534 SHUTTLE LAUNCH
MSFC TWT 534 SHUTTLE LAUNCH

REFERENCE INFORMATION
SREF 4.8950 Si. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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DATA SET SYMBOL
(CIUOD4' 0
(C65012) n

0.5 1.0

.

&.5 Il.D 1.5

TiOI51
TiOISIFI

MACH

5.0 1.5 4.0 4.5

MACH
ORBIN THETS BETA
-1.500 21.000 0.000
-1.500 2&. 000 0.000

5.0 5.5 •• 0
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BASELINE LONGITUDINAL DERIVATIVES AS AFUNCTION OF "ACH ~R.a.
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MACH NUMBER
DATA SET SYMBOL
(DUOIl4I n
(0650121 ZI

CONYJ&URATJON DESCRJPTJON
MSFC TWT 134 SHUTTLE LAUNCH
M$FC TWT 534 SHUTTLE LAUNCH

HOSSI
HOSS1,..

ORBJN
-S.5DD
-S,5DD

THETS
21.000
2S,DDD

BETA
0.000
0.000

REFERENCE JNFORMATJON
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 3.5250 IN.
XMRP 3.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0034
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BASELINE LATERAL/DIRECTIONAL DERIVATIVES AS AFUNCTION OF HACH ~R
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DATA SET SYMBOL
I C65DD5 I Cl
IC1I50D6) ZI
IC65DD71 8
IC65D15)

CONFIGURATION DESCRIPTION
MSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH
NSFC TWT 554 SHUTTLE LAUNCH
MSFC TWT 554 SHUTTLE LAUNCH

T101S1
Tl01SI
TaOISI
T101S1Fl

ORBIN
-1.500
-1.500
-1.500
-1.500

THETS
21. 000
21.000
21.000
21.000

ALPHA
0.000
6.000

-6.000
0.000

REFERENCE INFORMATION
SREF 4.8950 SQ. IN
LREF 2.6440 IN.
BREF 5.5250 IN.
XMRP 5.4900 IN.
YMRP 0.0000 IN.
ZMRP 0.1616 IN.
SCALE 0.0054
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BASELINE LATERAL/DIRECTIONAL DERIVATIVES AS AFUNCTION OF HACH NU"BER
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D.S •• D I.S e.D e.s s.D 5.5 ••D ••5 S.D s.s e.D

MACH NUMBER
DATA SET SYNBOL CONFIGURATION DESCRIPTION
(CeSODS) 0 NSFC NT S54 SHUTTLE LAUNCH
(CUODe) ZI NSFC NT llS. SHUTTLE LAUNCH
(ClIsoor) 8 NSFC NT llS4 SHUTTLE LAUNCH
(ceSOu) NSFC NT llS4 SHUTTLE LAUNCH

TlOlSl
Tl0181
Tl0181
TlOlSlFl

ORBIN
-1.500
-1.500
-1.500
-1.500

THE 11
Il.ODO
11.000
Il.DOD
1l.000

ALPHA
0.000
6.000

-6.000
0.000

REFERENCE INFORNATION
SREF 4.8950 SQ. IN
LREF 1.8440 IN.
BREF S.SISO IN.
XNRP S.4900 IN.
YNRP 0.0000 IN.
ZNRP D.IlIIS IN.
SCALE O.DDS4 .
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